N^SA TECHNICAL NOTE 





NASA TN D-8405 eJ 


REUJj 

AFWL TECHNiCAlf ^ 

nj \ 


Loan copy: 


KIRTLAND AFBq^S 


VO 


THERMODYNAMIC PROPERTIES OF GASEOUS 
FLUOROCARBONS AND ISENTROPIC EQUILIBRIUM 
EXPANSIONS OF TWO BINARY MIXTURES 
OF FLUOROCARBONS AND ARGON 


Noel A. Talcott, Jr. 

Langley Research Center 
Hampton, Va. 23665 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION • WASHINGTON, D. C. > APRIL 1977 


I 


TECH LIERARY KAFB, NM 





ERRATA 

NASA Technical Note D-8il05 


THERMODYNAMIC PROPERTIES OF GASEOUS FLUOROCARBONS AND 
ISENTROPIC EQUILIBRIUM EXPANSIONS OF TWO BINARY MIXTURES 
OF FLUOROCARBONS AND ARGON 


Noel A. Talcott, Jr. 
April 1977 


The chemical formula for one of the fluorocarbons is given incorrectly. 
Please change CCI 2 F-CCI 2 F to CCI 2 F-CCIF 2 in the following places: 

ABSTRACT in line 6 - 

SUMMARY (page 1) in line 6 — 

INTRODUCTION (page 1) in line 11— 

Page 4 in 8th column heading of the table 

Page 49 in 7th column heading of table Bl^and in 7th column heading of 
taole B2^ 

Page 50 in 7th column heading of table B3 i — ■ 

Two of the thermodynamic constants for fluorocarbon CCI 2 F 2 are in error. 
Please make the following changes on page 49 : 


Table B1 : 

-9.16 X 

In column 

10 V 

3, 

change 

the 

value 

for 

A2 

from -1.9 X 1 q 2 to 

Table B2: 

- 3.27 X 

In column 
10 -^ V-/ 

2, 

change 

the 

value 

for 

04 

from -2.84 x 10“^ 


An error has been found in the computer code which caused erroneous values 
to be added to the outp^ in table IV for fluorocarbon Ci^Fg on page 104. Please 
replace pages , and ip^ with the attached corrected pages. 
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Noel A. Talcott, Jr. 
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An error has been found in the computer code which caused the tabulated 
fluorocarbon values of h/RT, Cp/R, and s/R to be in error by a constant 
multiplier. The molecular weight of CF 4 was erroneously used in conjunction 
with the universal gas constant, R, and the ice point of water, T(273.15° K) , 
in converting the fluorocarbon values from U.S. Customary Units to the tabu- 
lated S.I. Units. The values in tables I, II, III, V, and VI are still usable, 
but conversion back to dimensional values will be in error unless multiplied 
by the molecular weight of the fluorocarbon in question divided by the molecular 
weight of CF 4 . 

Example: In table II convert s/R =7.50 to dimensional units: 


R = R/M 


where 

R universal gas constant 

M molecular weight of CCI 2 F 2 

However, the molecular weight of CF 4 was incorrectly used to obtain s/R = 7.50. 
Therefore this value must be multiplied by MQ^^pPp/Mcpu to obtain the correct 
value for s/R: 


s /120.92\ 

- = 7.5 -— — = 10.3057 

R \ 88 / 


The dimensional value of s is obtained as follows: 


/ 8314 ' 

s = 10.3057 = 708.58 J/(kg-K) 

\i2O.92 ' 


Page 1 of 2 



The following corrections to the computer code will correct the error: 


Page 21: Change line 375 from 

IF(UNI0.GT.1.) STAB(I) = STAB(I)A4. 289180 
to IF(UNI0.GT.1.) STAB(I) = STAB(I)/(EM/1 .98?) 

Page 22: Change line 390 from 

IF(UNI0.LE.1.) STAB(I) = STAB(I)/44.289180 
to IFCUNI0.LE.1.) STAB(I) = STAB(I)/(EM/1 .98?) 

Page 39: Change lines 173 and 174 from 

OUTS = S » 44.289180 

OUTH = H » .090075418 

to OUTS = S » (EM/1. 987) 

OUTH = H » ( em/976. 9483) 

Change line 176 from 
OUTCP = CP » 44.289180 
to OUTCP = CP » (EM/ 1.987) 

Change line 193 from 

IF(UNIO.EQ.2. ) XPLOT(NN) = OUTH » .090075418 
to IF(UNI0.EQ.2.) XPLOT(NN) = OUTH • (EM/976.9483) 

Page 43: Change line 54 from 

OUTS = STAB(I) » 44.289180 

to OUTS = STAB(I) * (EM/ 1 . 987 ) 


AUGUST 1980 
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THERMODYNAMIC PROPERTIES OF GASEOUS FLUOROCARBONS AND 


ISENTROPIC EQUILIBRIUM EXPANSIONS OF TWO BINARY MIXTURES 

OF FLUOROCARBONS AND ARGON 

Noel A. Talcott, Jr. 

Langley Research Center 


SUMMARY 

Equations and computer code are given for the thermodynamic properties of 
gaseous fluorocarbons in chemical equilibrium. In addition, the thermodynamic 
properties of several binary mixtures of fluorocarbons and argon are included . 
The computer code calculates the thermodynamic properties and, in some cases, 
the transport properties for the following fluorocarbons; CClnF, CCl2F2> CBrF^, 
CF4, CHClgF, CHF3, CCl2F-CClf^, CCIF2-CCIF2, CF3-CF3, and C4F8. 

Equilibrium thermodynamic properties are tabulated for six of the fluoro- 
carbons (CCI3F, CCI2F2, CBrF3, CFji, CF3-CF3, and C4F8) for constant values of 
a dimensionless entropy s/R'^ in increments of 0.5 and up to 588 K. Pressure- 
enthalpy diagrams containing lines of constant entropy, temperature, volume, and 
compressibility factor can be generated by the computer program. An example of 
these plots, has been Included for CBrF^. 

The thermodynamic properties are also tabulated for two equilibrium isen- 
tropic expansions for binary mixtures of CBrF3-argon and CCl2F2“SJ’gofi* 


INTRODUCTION 

Several gaseous fluorocarbons are being or have recently been used in hyper- 
sonic wind tunnels to simulate real-gas effects on aerodynamic shapes. (See 
refs. 1 and 2 .) Also fluorocarbon-argon mixtures are currently being examined 
for nozzle exhaust plume simulation at hypersonic speeds. (See refs. 3 and, 4 .) 
This research in turn has generated interest in the thermodynamic and transport 
properties of fluorocarbons and fluorocarbon-argon mixtures. 

A previous computer code (ref. 5 ) was written to generate the properties 
for CF4. This report describes a more general version of that program which 
will provide the thermodynamic properties and , in some cases , the transport 
properties for the following fluorocarbons: CCl^F, CCI2F2, CBrF3, CF4, CHCI2F, 

CHF3, CCl2F-CClfr^, CCIF2-CCIF2, CF3-CF3, and C4F8. 

The equations and computer code are presented for the thermodynamic prop- 
erties of the fluorocarbons. These properties are tabulated for six of the 
fluorocarbons (CCI3F, CCI2F2, CBrF3, CF4, CF3-CF3, and C4Fg) for constant values 
of a dimensionless entropy s/R in increments or 0.5 ana up to 588 K. Pressure- 
enthalpy diagrams containing lines of constant entropy, temperature, volume, and 



compressibility factor can be generated by the program. Because of the current 
interest in using CBrF^-argon mixtures in simulating scramjet exhaust flows, 
plots for CBrF 3 are included to demonstrate this capability. 

Appendix A presents the computer code for calculating thermodynamic proper- 
erties of selected fluorocarbons. The constants for the thermodynamic equations 
for the 10 fluorocarbons are given in appendix B. Through the use of an avail- 
able computer code (ref. 6), the thermodynamic properties for two equilibrium 
expansions of binary mixtures for CBrF^-argon and CCl 2 F 2 “ai^gon are given in 
appendix C. 


A,B,C,D,E,F ,G,L 

A»,B«,C',D*r 

E» ,F' ,G’ ,H' , 
I',J’ 


^ ^ > G 1 , 1 

J 

^2 >^2 ,A ,Ag j 
^2 ^ 
b ,62 f K 

^2 * * ^”^4 * ’ 

C2',C4»,D4’ 


^s’®s»‘^s»^s»®s 


a' ,b' ,c' ,d* ,e' 
ai,b^,c-],d-|,fi 
®4>'^4>C4>dij,fn 

°P 

<=v 

f 

h 

J 

K' ,L» ,M' ,N' ,P' 
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SYMBOLS 

constants in saturation pressure equation (eq. (12)) 
constants in entropy equation (eq. (15)) 

constants in saturation pressure equation (eq. (22)) 
constants in equation of state (eq. (1)) 

constants in equation of state (eq. (13)) 

constants in saturation pressure equation (eq. (17)) 
speed of sound 

constants in equation for specific heat (eq. (14)) 

constants in equation for specific heat (eq. (19)) 

constants in equation for specific heat (eq. (2)) 

specific heat at constant pressure 

specific heat at constant volume 

functional notation 

enthalpy 

unit conversion factor 

constants in enthalpy equation (eq. 16)) 



k 

k» 

M 


m,n 

N,P,Q 

Npr 

P 

R 


s 

T 

V 

X 

X’ 


Y 

Y* 


Z 


a 

0 

3’ 


Y 

u 

C 

p 

PR 


thermal conductivity 

thermal conductivity at atmospheric pressure 

molecular weight 

exponents in equation (24) 

constants in viscosity equation (eq. (23)) 

Prand tl number , P 

pressure 

gas constant 

entropy 

temperature 

specific volume 

constant in enthalpy equation (eq. (4)) 
constant in enthalpy equation (eq. (21)) 
constant in entropy equation (eq. (3)) 
constant in entropy equation (eq. (20)) 
compressibility factor , pV/RT 

constant in equation of state (eqs. (1) and (18)) 

proportionality constant (eq. (24)) 

constant in equation of state (eq.(l8)) 

ratio of specific heats, Cpy^c^ 

isentropic exponent ( eq . (8 ) ) 

viscosity 

viscosity at atmospheric pressure 

viscosity parameter, 
density, 1 /V 

reduced density , V^/V 
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Subscripts 


c critical 

R reference 

s saturation 

0 stagnation 

PHYSICAL CHARACTERISTICS 

Fluorocarbons are organic compounds containing one or more carbon atoms and 
flourine. Chlorine, bromine, and hydrogen atoms also may be present. Their 
principal characteristics include nonflammability, low toxicity, excellent ther- 
mal and chemical stability, high density coupled with low boiling point, low vis- 
cosity, and low surface tension. (See ref. 7.) Physical properties of fluoro- 
carbon compounds of interest herein are contained in the following table: 


Characteristic 




Value for fluorocarbon 

- 




CCI 3 F 

CCI 2 F 2 

CBrF 3 

CFi, 

CHCI 2 F 

CHF 3 

CCl 2 F-fe^/^ 

1 

, CCIF 2 -CCIF 2 

CF 3 -CP 3 

C 4 P 8 

Molecular weight 

137.37 

120.92 

148.92 

88.0 

102.93 

70.01 

187.38 

170.93 

138.01 

200.04 

Boiling point at 1 atm, K 

296.67 

243.12 

215.18 

148.38 

281 .79 

190.93 

320.40 

276.64 

194.73 

267.09 

Freezing point, K 

161.88 

115.26 

105.27 

89.17 

138.01 

117.81 

237.91 

179.08 

172.37 

231.76 

Critical temperature, K 

470.68 

384.76 

339.81 

227.26 

451M9 

298.74 

486.77 

418.45 

292.58 

388.42 

Critical pressure, atm 

43.5 

40.6 

39.1 

36.96 

51.0 

47.70 

33.7 

32.2 

29.4 

26.78 

Critical volume, cm3-mol"^ 

247.0 

217.0 

200.0 

141 .0 

197.0 

133.0 

325.0 

293.0 

225.0 

322.63 

Critical density, kg-m “3 

554.24 

557.44 

744.86 

625.68 

514.19 

525.09 

576.67 

581.79 

612.07 

611.91 

Density, liquid at 298 K, 

1475.94 

1310.95 

1537.94 

1316.88 

1366.06 

669 . 89 

1564.85 

1456.24 

1587.11 

1500.0 

kg-m "3 











Density, saturated vapors 

5.879 

6.327 

8.T14 

7.625 

4.565 

4.66 

7-385 

7.833 

9.002 

8.8102 

at boiling point, kg-m “3 











Specific heat, liquid at 

870.27 

970.69 

870.27 

1230.10 

0 

0 

1443.48 

912.11 

1016.71 

, 970.69 

906.55 

298 K, J-kg'^-K“l 











Specific-heat ratio at 

1.137 

' 1.137 

1.144 

1.159 

1.175 

1.191 

' 1.080 

1 .084 

1.085 

1.066 

1 atm and 298 K 











Heat of vaporization at 

. 18025 

.16521 

.11879 

.13600 

.24221 

.23958 

.14679 

.13612 

.11709 

.10697 

boiling point, MJ-kg-l 










(at 294 K) 


THERMODYNAMIC PROPERTIES OF GASEOUS FLUOROCARBONS 

The following equations were provided by E. I. du Pont de Nemours & Co. 
(ref. 8) and can be applied to all the fluorocarbons of interest herein (see 
previous section) except CBrF^ and CFo-CFo which will be handled separately. 
All the coefficients can be found listed by fluorocarbon in appendix B. (The 
coefficients were supplied in U.S. Customary Units and have been converted to 
SI Units.) 
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The equation of state is 


Ap + BpT + 02®"*^'^ A3 + B3T + 036"^^ A]j + B4T 


V - b (V - b)2 


(V - b)3 (V - b)' 


^5 ^ *** ^5® 

(V - b)5 


+ (Ag + B5T)g 


where p is given in Pa , V in m3-kg“ ^ , and T in K . 
The specific heat at constant volume is given by 


an + bijT + C4T2 + + 


2(V - b)2 4(V - b)^ 


where is in J-kg“^-K“^ . 

The equation for entropy is 


Ci|T dijT^ fij 

s = aij logg T + bijT + — — + — — - + R logg (V - b) 


^2 ^3 

^ - b 2(V - b)2 


3(V - b)3 4(V - b) 


+ e 


V - b 2(V - b)' 


4(V - b) 


where s is given in J-kg ^-K 


The enthalpy is given by a similar expression 


h = ai.T + 


bijT^ C4T3 dijT^ 


- 1.8 — + pV + 


V - b 2(V - b)2 3(V - b)^ 


5 ^ . J gav ^ g-KT(i ^ kT) 

4(V - b)** “ 


■ b 2(V - b)2 4(V - b)^ 


^ere h is given in J-kg"V 


A general computer code was developed by using, an existing code for CF4 
and it will compute all the thermodynamic variables, the coefficients for a 


I 



specific fluorocarbon being given. In addition, the program also calculates 
the specific heat at constant pressure Cp, ratio of specific heats y, isen- 
tropic exponent Ygj speed of sound a, and compressibility factor Z at the 
same thermodynamic point. The equations for these additional thermodynamic 
properties are 


Specific heat at constant pressure: 


c 


P 


- T 



(3p/9V)^ 


(5) 


Specific heat ratio: 



~(3p/3T)v]^ 

Cy(3p/3V)^ 


( 6 ) 


Speed of sound: 



I sentropic exponent : 


e ~ \d log p/g 
Compressibility factor: 




p/dp\ a^ 
pldP/g ' pV 



( 8 ) 


(9) 


where the partial 



derivatives in Cp, y, and 

2 - KC2e"*^'^ - KC3e"^'^ 

_ — + — + 

(V - b)2 (V - b)^ 


a are 

Bii Bpr “ KCcC ,, 

i_ + j 5 ^ 

(V - b)^ (V - b)^ 

(10) 



RT 


(V - b)^ 




2 ( A 2 + ^2*^ **” ^2^ 


-KT) 3(- 




,-KT^ 


)^Ai: 


5(A5 + B 5 T + C^e 
(V - b)^ 


(V - b)3 
-KT\ 


(V - b)^ 


a(Ag + BgT)e 


«V 


4(A4 + B 4 T) 
(V - b)5 

( 11 ) 
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These expressions are limited to temperatures above the saturated vapor 
line. The saturation pressure in Pa as a function of saturation temperature in 
degrees kelvin is 


B /f — T \ 

logg p = A + - + C logg [T(1.8)] + DT + E — ^) logg [F - T(1.8)] + Gt2 + LT3 

(12) 

Equations (1) to (12) are also limited to temperatures below those at which dis- 
sociation occurs. 


THERMODYNAMIC PROPERTIES OF CBrF^ AND CFj-CF^ 

CBrF3 

The following equations provide the thermodynamic properties for CBrF, 
(ref. 9): ^ 

Equation of state : 


A2' + B2'T - C 2 '/t 3 A3' + B3*T A4' + B^'T - C4 '/t 3 d^'T 

P = — + + : ; + 

V 2 V 2 V 

where p is given in Pa, V in m 3 /kg, and T in K and where 

A2' = -6.70681 X 10^ 

B 2 ' = 1.06221 X 10"'' 

C2' = 2.707789 X 10'^ 

A3' = 4.6056 X 10-2 
B3' = -7.484318 X 10”^ 

Ai^' = -1 .873886 x io"5 

Bi^' = 4.052713 X 10 “® 

C4' = -3.891135 X iq1 
= 5.581949 X 10 ’ 

Specific heat at constant volume: 


(13) 


= a' 


b'T + c' 


d’ e' 

VT^ v3t^ 


(14) 
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where is in J/kg-K and T in K and where 

a’ = 7.322 X 10^ 
b' = 1.461053 X 10^ 
e' = -1.1313381 X io"3 
d' = 2.209712 X 109 
e' = -8.358194 x io'^ 


Entropy: 

5 D' E' G’ H' I' 

s = A' log T + B'T + C'T'^ + — - + ;• + F' log. V + — + — + — + J' 

® VT^ V y2 y3 


(15) 


where s is in J/kg-K and where 


A’ 

= 

7.32682 X 10^ 

B' 

□ 

1.462016 

C' 

= 

-5.663429 x 10"^ 

D‘ 

= 

-8.123486 X lo"^ 

E’ 

= 

4.699288 x io’ 

F' 

= 

5.582002 X 10^ 

G' 

= 

-1.062235 X 10"'' 

H' 

= 

3.7422337 x 10"5- 

I» 

= 

-1.3540801 X 10‘® 

J* 

- 

-2.6025689 x 10^ 


Enthalpy: 


b ’ o c * o 

h = a*T + — + + 

2 


K« L' * ^2*^^ ■ ®3'^^ 


(F V3 + )T 


( 16 ) 


8 



where h is in J/kg and vdiere 
K* = -1.353914 X 10® 

L* = 1.096500 X 102 
M’ = 1.341382 X 10^ 

N* = 6.908596 x 10"^ 

P* = 4.9827721 
Saturation pressure; 

As 

Ps = ^ + t“ + DgT + Egl2 

where Pg is in Pa and where 
= -1.367130 X 10^ 

Bg = -9.975989 x 10^ 

Cg = 1.1161025 X lo”* 

Dg = -7.89102 X 10"3 

Eg = 1.012772 X 10"® 

CF3-CF3 

The following expressions give the thermodynamic properties of CFn-CF 
(ref. 10): ^ 

Equation of state: 

RT 

P ’ V - B' ■ V{V + B') 

where p is given in Pa, V in m^/kg, and T in K, and where 


(17) 


( 18 ) 


R = 60.24225 J/kg-K 

6* H 0.0005133877 m3/kg 

a = 0.07657512 Jm3-Kl/Vkg^ 
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Specific heat at constant volume: 


Cy = 


b^T 




diT 


3 

-^ + — 


3«T 


-3/2 


43' 


log, 


where is in J/kg-K 

= 9.952795 x 10 

= 2.608545 
= -1.926454 X 10"3 
= 1.857347 x lO""^ 

= -3.473992 x 10^ 

Entropy: 

s = logg T + b^T + — 


d^T^ 

~T~ 


U 

— - + R logg (V - 3') 

2t^ 


a 


ip— 3 /2 


logg 



+ Y» 


where s is in J/kg-K and Y' = 6.510304 k J/kg-K 
Enthalpy: 


h = a^T + + 

1 2 3 



where h is in J/kg and X' 
Saturation pressure: 


fl 

— + pV - 

T 23' 



+ X’ 


0.3688302 kJ/kg 


l°Se Ps 


E^(F^ - T) 

logg T + D^T + [logg (F^ - T) + 0.25527] 

+ 0.52553 


where 

A., = 0.3762282521 x 10^ 
= -1 .031833 X lo3 


(19) 


( 20 ) 


(21 ) 


( 22 ) 
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c = -0.1297816132 X 10^ 
1 

D, = O.OI3213M7 

E, H -0.537560386 

= 0.297317 X lo3 

where is in Pa. 


Transport Properties of the Gaseous Fluorocarbons 

Experimental data for the viscosity and thermal conductivity of the tabu- 
lated fluorocarbons at a pressure of 1 atmosphere were curve fitted and are con- 
tained in reference 11. (Ref. 11 is currently being revised to correct typo- 
graphical errors in many of the transport equations.) The temperature range of 
the data varies from fluorocarbon to fluorocarbon and cannot be given in general . 
As mentioned previously, this report does not contain transport data for all the 
listed fluorocarbons but this information is available in reference 11 if needed. 

Viscosity .- The empirical equation is usually of the form 

\/T £ 

li* = - X 10“^ (23) 

N + (P/T) + (Q/T^) 

where y* is in newton- second per square meter and the constants N, P, and 
Q must be determined for each fluorocarbon. To obtain the viscosity at pres- 
sures other than 1 atmosphere, the residual viscosity is expressed as a func- 
tion of the density, molecular weight, and critical constants of the substance 
(ref. 12) through a dimensional analysis treatment, and the correct dependencies 
are established by the use of experimental data. The dimensional analysis treat- 
ment (ref. 11) resulted in the following expression: 

Experimental high-pressure viscosities for the gaseous and liquid phases avail- 
able in the literature for 14 polar substances including 5 fluorocarbons (CCl^F, 
CCI 2 F 2 , CHCI 2 F, CHCIF 2 , and C 2 CI 2 F 2 ) were used (ref. 13) in conjunction with ^ 
pressure-volume-temperature data to establish the constant $ and the exponents 
m and n of equation (24). Plots of (vi - v*)C against Pp (ref. 13) were 
found to be essentially the same for all 14 substances; therefore, it was con- 
cluded that the exponent m of Zq in equation (24) was zero. The analytical 
representations of the residual viscosity correlation for the 14 polar substances 
(ref. 13) which should also apply to the fluorocarbons selected here are 
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(y - y»)C = 16.56 


X 


10-8 p^l.111 

(u - y*)C = 0.607 >' 10"8(9.0M5 Pj{ + 0.63)’-'^89 

-logg [(y - y»)e] = 10 ° ■ 6439-0. 1005pr-a ^ 3 


(Pj^ ^ 0.10) 

(0.10 < Pr < 0.90)> 
( 0.90 < Pr < 2.6) 


( 25 ) 


where A = 

2.2 < Pr < 


0 for 0.9 ^ Pr ^ 2.2 


^1/6 


2.6 and C = 


Ml/2p 2/3 


and A = 4.75 10'^ (Pp8 _ 10.65) for 

with u in newton- second per square meter. 


The viscosity equations for the fluorocarbons included herein are 


CCI 2 F 2 : 


y» = 


\IJ 


0.75309 + (188.969/T) - ( 803 . 786 /T^) 


10 


-6 


CBrF3: 


y* = 


\|t 


0.63388 + (144.691/T) - (1087.52/t2) 


10 


-6 


CFm: 


( 26 ) 


(27) 


y 


^ = 


j[T 

0.64625 + ( 103 . 0 /T) - (3.42714/t2) 


X 10-6 


( 28 ) 


CF 3 -CF 3 : 

y» = (12.778 \[t - 7.8.8) x 10-"^ (29) 

Thermal conductivity .- The empirical equation cannot be given in general 
for the fluorocarbons at a pressure of 1 atmosphere. However, the thermal con- 
ductivity relationship can be extended to pressures other than 1 atmosphere in 
the same manner as the viscosity was. Residual thermal conductivities k - k* 
for CFh were obtained from experimental data and correlated with the correspond- 
ing reduced densities (ref. 14) to produce the following expression: 

k - k» = 7.19 X 10-3[exp(pp) - 1] (30) 

where k - k* is in Wm-^-R-^. This equation represents the thermal conductivity 
of CF]j in the dense gas region and should also be fairly representative of the 
thermal conductivity of the other fluorocarbons listed. 
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The thermal conductivity equations for the fluorocarbons included are 


CCI2F2: 


k» = 


2 . 3220 \pf 

727.58 + (6.891667 X 105/t) + (1.007883 x IO^/tB) 


( 31 ) 


CBrF3: 


k* = 1.73073 ^0.0041 + (1.6 x 10-5 )[t(1.8) - 459.67]} 

\ps 


k» 


CF 4 : 


558.966 + (2.14363 X 10^) + (1.65119 x lo"^) + (8.31701 x 10^) 


CF3-CF3: 


k» = ( 9.591 X 10"5)t - 0.01163 


(T < 

600 0 

(T > 

600 K)j 


(32) 

67)] 

(33) 


(34) 


CALCULATION PROCEDURE 

In generating the thermodynamic and transport properties of the fluorocar- 
bons by using the computer code given in appendix A, certain boundaries were put 
on the thermodynamic regime of interest in terms of temperature and volume. 

These boundaries encompass the range of current interest for these fluorocarbons 
but the equations are applicable over a much broader base and their limits may 
be found in reference 8. The boundaries used are 

(a) The saturation pressure line (eq. (12)) p^ = f(Tg) . The saturation 
volume was determined from the equation of state (eq. (1)) Pg = f(Tg,Vg) . 

(b) The critical volume line. 

(c) The constant temperature line, in this case 588 K. This could be 
changed if so desired to give more information on a given fluorocarbon. 

(d) The constant volume line (procured from the simultaneous solution of 
the saturation pressure equation (eq. (12)) and the equation of state (eq. (1)). 
The other thermodynamic and the transport properties along the boundary are now 
easily calculated since they are expressed as a function of T and V. 

To present the thermodynamic and transport property data in a convenient 
form, it is advantageous to calculate the properties at specified values of a 
given variable. A good example is the entropy which remains constant during a 
frequently occurring class of expansions in gas dynamic analysis. First, s 
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is determined at the critical point which gives a lower limit for the thermody- 
namic regime. The upper limit on s is determined by inserting the highest 
temperature and volume occurring on the boundaries of the specified regime into 
equation (3). The entropy is then divided into equal intervals between the 
upper and lower limits and set at the partition nearest the lower limit . The 
volume is set slightly above the critical value in order to avoid the large 
gradients and consequent convergence difficulties that occur along the critical 
volume line and the corresponding temperature calculated. This procedure gives 
an upper limit on the temperature for the specified value of the entropy. With 
the entropy held constant, the temperature is reduced at even intervals and the 
volume calculated at each temperature point until the saturated volume on the 
upper limit is exceeded. The transport properties and remaining thermodynamic 
variables which are functions of T and V are then calculated for the speci- 
fied value of the entropy. This procedure is repeated at each entropy interval 
until the limits have been spanned. 


RESULTS AND DISCUSSION 

Equilibrium thermod 3 Tiamic data and transport property data (when included) 
are presented in tables I to VI in dimensionless entropy s/R increments of 0.5 
for CCljF, CCl 2 Fp> CBrF^, CFij, CF^-CFg, and Ci|Fg. The entropy range varies from 
fluorocarbon to fluorocarbon. 

CF 4 (tetrafluoromethane) has been included in the tables because an error 
was discovered in the reference conditions (Sr and Hr) used in reference 5 
which contained tabulated properties for CFij. The correct reference conditions 
should have been Sr = 3-542 J-kg~^-K“^ and Hr = 465710 J-kg~^. In addition, 
the enthalpy equation, equation ( 8 ), in reference 5 contains several erroneous 
terms and adds to the errors. A comparison was made between the two tables and 
an estimate of the errors in reference 5 was made. For values of specific vol- 
ume V above O. 03 O m3-kg~^, it appears that the error is negligible. For values 
between 0.030 and 0.0055 m^-kg”"', the errors in h and s are on the order of 
0.5 percent. In the range between 0.0055 and 0.0026, the error increases up to 
a maximum of 4.5 percent which occurs at V = 0.0026 m3-kg“^. All errors are 
positive (that is, values in ref. 5 are too large). 

Pressure-enthalpy diagrams are presented in figures 1 and 2 for CBrFg to 
show this feature of the code. Each of the figures contain lines of constant 
entropy and volume. In addition to having these lines in common, figure 1 con- 
tains constant temperature lines, and figure 2 contains lines of constant com- 
pressibility factor. 

Binary mixtures of fluorocarbons and argon are being used as substitute 
gases to simulate high-temperature air flows in the flight Mach number range 
between 4 and 10. The properties of these mixtures can be easily computed, if 
it can be shown that they are thermally perfect (compressibility effects are 
negligible) in the range of interest. The tabulated thermodynamic properties 
of both CBrFg and CCI 2 F 2 show that over the range of the experimental tests, 

T < 600 K and p < 0.5 atm, the compressibility factor Z remains very close 
to 1.00 and therefore pressure effects are small and can be neglected. 
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Thermally perfect species can have their thermod 3 mamic properties, namely, 
s, h, and c_, considered as functions of temperature only. By using the com- 
puter code of^^reference 6, the thermodynamic properties, for equilibrium expan- 
sions of CBrFo-argon and CCl 2 F 2 -argon mixtures (recommended for scram jet nozzle 
plume simulation (ref. 3)) were tabulated and are included in appendix C. 


CONCLUDING REMARKS 

Equations for the thermodynamic properties of gaseous fluorocarbons in 
chemical equilibrium have been generated by using as accurate an equation of 
state and curve fits of specific heat as are available. The equations along 
with available equations for the transport properties of the fluorocarbons have 
been built into a computer code. Thermodynamic and transport property data gen- 
erated by this code are tabulated for CCloF, CCI 2 F 2 , CBrF^, CF^j, CF^-CF^* snd 
CjjFo and presented in a form which lends Itself to a convenient gas dynamic 
analysis over thermodynamic regimes not previously examined. 

In addition, it is shown that binary mixtures of fluorocarbon-argon can be 
considered thermally perfect over their current range of application for scram- 
jet nozzle exhaust plume simulation. This condition leads to a very quick 
method for calculating the thermodynamic properties of equilibrium expansions 
of these mixtures which, in turn, provide the chemical data for existing two- 
and three-dimensional flow- field computer codes. 


Langley Research Center 

National Aeronautics and Space Administration 
Hampton, VA 23665 
January 27, 1977 
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APPENDIX A 


COMPUTER CODE FOR CALCULATING THERMODYNAMIC PROPERTIES 
OF SELECTED FLUOROCARBONS 


A Fortran IV Control Data Series 6000 computer code was developed for eval- 
uating the thermodynamic properties of gaseous fluorocarbons in chemical equilib- 
rium. The computer code calculates the following thermodynamic variables; 
entropy, temperature, volume, pressure, enthalpy, specific heat 'at constant pres- 
sure, specific-heat ratio, speed of sound, isentropic expansion exponent, com- 
pressibility factor, viscosity, and thermal conductivity. 

The computer code itself is well documented, straightforward, and the user 
inputs are minimal . Provision has been included to allow the addition of other 
fluorocarbons governed by the same set of general equations provided the user 
supplies the necessary coefficients for the equations. An output option exists 
that allows for output of the thermodynamic properties in either SI or U.S. 
Customary Units. A listing of the program follows. 
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PROGRAM LISTING 


1 


5 


10 




20 


Zo 


30 


31 ; 






50 


55 


60 


65 


70 


75 


C 

C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


PkOG*<AM FRtONS (INPUT, output* T A PE 5» I NPUT, T 4 P 6 6- 0 J T PUT ) 

PkQGRAM FREONS CONTFOLS CQfiPUTATIJN OF GAS PRQPcRTItS FOR THE 
FULLGwiNG FktON COnPUUNDS WHICH CAN 5C* StLECTED BY IMPUTING THE 
APPROPRIATE NUMBtft CODE. A (IINUS PRECEDING THE CODE WILL GIVE THE 
OUTPUT IN US UNITS, OTHERWISE SI UNITS ARE OUTPUT. 

note: at THIS TIHt THE OPTIONS FOR FREON 13 AND ****** 
4 ^**** FRtON 22 AKE not WORKING PROPERLY DUE TO ERRORS ♦++♦*♦ 
****** IN THE THEkrtUDYNANIC CONSTANTS. ONCE CQRkECTEO ★♦++♦+ 
****** THESE OPTIONS WILL BE AVAILABLE. 


FREON COMPOUND 


NUMBER CODE (NAME) 


FPtON 11 (CCL3F) 1 
FREON 12 (CCL2F2) 2 
FREON 13 (CCLF3) 3 
FREON 13B1 (CBRF3) ^ 
FREON 1^ (CFA) 5 
FREON 21 (CHCL2FJ 6 
FRtON 22 (CHCLF2) 7 
FREON 23 (CHF3) 3 
FREON 113 (CCL2FCCLF2) V 
FREON il<. (CCLF2CCLF2) iO 
FPEQN 116 (CF3CF3) ii 
FREON C318 (C-C<iF8) 12 
OTHER 13 


A PRuvISIDN HAS been ADDED TO ALLOW ADDITIONAL COMPOUNDS PROVIDED 
THt USER SUPPLItS THE THERMODYNAMIC CONSTANTS FOR THE EQUATIONS. 
CHECK THE REPORT TO* SEE IF THE COMPOUND IS COMPATIBLE WITH THESE 
fCUATIONS. THIS OPTION IS SELECTED BY INPUTING NUMBER CODE 13. 


PLOT OUTPUT IS ALSO AVAILABLE TO THE USER AND IS CONTROLLED 
HY THE INPUT PARAMETtR CALLED NOPLQT. NOPLOT IS INPUT ON THc 
CARD CONTAINING ThE NUMBER CODE. FOUR OPTIONS ARE AVAILABLE 
TO THE USER. 

PLOT OPTION NQPLOT VALUE 


NO PLOT 0 
LINES OF S/k ONLY 11 
S/R LINES + OTHERS ’ll 
LINES OTHER THAN S/R 1 


TO OBTAIN PLOTS OTHER THAN LINES OF CONSTANT S/R THE USER 
MUST INPUT THE APPROPRIATE TABULAR DATA FOR, EACH SET OF 
LINES. THIS IS DONE VIA NAMELIST N2 AND MUST BE INPUT FOR 
EACH SET OF LiNcS DESIRED. THE FOLLOWING TABULAR DATA 
COMPRISES THE VARIOUS INPUTS: V TABLE (VTA8 IN 

M3/KGM), T TABLE (TTAB IN DEGK), Z TABLE (ZTAB NOND I MENS I ONA L ) 
A TABLE (ATAB IN M/SEC), AND G TABLE IGTAB NDNO I MENS 1 ON AL ) . IF 
UNIN EQUALS TWO IN NAMELIST N2 THEN JS UNITS MAY BE INPUT ; 
V-FT3/L6, T-DEGR, A-FT/SEC. 


INDICATE WHICH LINES ON THE PLOT ARE DESIRED BY SETTING THE 
PLOT FLAGS TO ONE. NAMELIST PLOTIN IS USED TO INPUT THE FLAG 
CONDITIONS AND MUST BE READ BEFORE NAMELIST N2 . ( CONSTANT 
VOLUME LINES, PLOTV, CONSTANT TEMPERATURE LINES, PLQTT, CONSTANT 
COMPRESSIBILTY LINES, PLOTZ, LINES OF CONSTANT A(SPEED OF SOUND), 
PLOTA, AND CONSTANT GAMMA LINES, PLOTG ). A LISTING OF THE PLOT 
COMPUTATIONS IS AVAILABLE IF PLOTDUT IS SET EQUAL TO ONE. 

^ 4 ******************************************************************** 

DIMENSION VDLTAB(2a),O£LTAB(20) 

DIMENSION TTAB(99),VTAB (99),STAB(99),ZTAB(99), ATAB(99) 

DIMENSION FRENAME(26) 

COMMON JA6QA,SUM160, PC, VC,EM,UNIQ,FT,CT,PST0P,PL0T0UT 
COMMON SUM161, SUM162,SUM163, SUMl 6A, SUM 1 65, SUMl 66, C APY, C AP X, TC 
COMMON CV, PPT, PPV,NAME,NAME1,NAME2 

COMMON NOT,TTAB,NOV, VTAB, NOS, STAB, NDZ, ZTAB, NQA, ATAB, VIG 
COMMON VG(2), AG(2),SG(2),ZG(2),PG(2),VGN,I,N, JJ,G6(2),ASQ, AI,SI,ZI 
COMMON PS,NN, XPLQT(99), YPLOT(99),GI,6TAB(99),NOG,G 
COMMON CAPA,CAPB,CAPC,CAP0,CAPE,CAPF,CAPG,CAPH,CAPL,ERR 
COMMON A El, ALPHA, A VI, A2, A3, AA , A5 , A6, B2 , B2T, B3, B 3T, B^, B^T, 
1BATA,B5,B5T,B6,B6T,C2,C2E,C3,C3E,C5,C5£,EAVI,EMKTI, 
2H,J,JB6QA,JK,JR,JVI,J2,JA,K,KTI,QVIB,QVIB2,0VIB3,0VIB4,QVIB5,P, . 
3R,RTI,S,SAA,33,SB0,SC,SD,SF,SUM1O,SUM11,SUM2,SUM3,SUM33,SUM3A, 
<iSUM35,5U;i^,SUM5,5UHo,SUM9,n,TI2,TI3fTI<t,VI,VIMB,VIrtB2,VIM822 
COMMON VIMB6,UVI 36, SUM36,SUM37,SUM3b,SUM39, SUMAC, SUM41,SUMA2, 
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1SUM^3/ VI2> JVI2» VIMB3/ VIMB33^ VIMBA> VIMB^^# VIMB5# VIMB55 
REAL K^KTI^ JV1> ja60A^ J2> JK# JR 
REAL Jtfl2 
REAL JA60A 

COnrtON PL(99)#HL(99)^PU(99)/HU(99) 

COMMON TT(99)#VT(99)#ST(99),ZT<99)#AT(99>»eT{99J^PTC99J#HT(99) 
COMMON TA(99)/ VA(99)f SA(99)>ZA(99)#AA(99)>GA(99)#PA(99)»HA(99) 
COMMON TL(99),VL(99),SL(99),ZL(99),AL(99),GL(99)#N0L#TLIM 
COMMON TU<99)# VU(99)iSU(99)/ZU<99)/AU(99)#GU(99),NQU,TUIM 
COMMON LNCT 

COMMON / BOUND/ FLAGGUT# NO ENT 
C0MM0N/FNAME/FNAM(26) 

DATA FRENAME/6HFRE0N ^ 2H1 1> 6H FRE ON ^ 2H1 2f 6H FR£ ON > 2H13 # 6HFRE0N » 
14H13B1^6HFRE0N # 2H1^# 6 HFR£ON # 2H21# 6HFRE0N # 2H22, 6HFRE0N ^ 2H23# 
26HFRE0N > 3HU3# 6HFRL0N ^ 3H11<»> 6HFRE0N ^ 3H116^ 6HFRE0N ,^HC318, 
36HOTHER ,3H6AS/ 

DATA VDL TAB /O.^ .IZ* ,12001# • 1 5# , 1 5001# • 3# , 30001/ .5 / . 50001/ 1 . / 

11. 00001/ 2,/ 2, 00001/^./ ^,00001/ 6./ 6.00001/ 9., 9.00001/ 15./ 15. 00001/ 
22 5./ 2 5.00001/ 50 ./ 50 . 00001/ 100 . / 1 00 . 0000 1/ 3000./ 

DATA DELTAB/.02/.02/ .03/.03/.05/ .05/.1/.1/.25/.25/.5/.5/1./1./2./ 
12./3./3./6./6./ 10./10./25./25./50./ 50./100./100./ 

NAME L 1ST /N1 /NOS/ STAB/ VD L TAB/ DELTAS/ ERR/ VI G/ 
ICAPA/CAPB/CAPC/CAPD/CAPE/CAPF/CAPG/CAPH/CAPL/CAPX/CAPY/ 
2J/R/A2/B2/C2/A3/33/C3/A^/B^/A5/B5/C5/A6/B6/SB/K/ALPHA/SAA/SBB/SC/ 
3SD/SF/TC/PC/VC/ EM/ FT/CT/ PS TOP/ PL OTOUT 
NAMELIST/N2/N0V/VTAB/NDT/TTA8/N0Z/ZTAB/N0A/ ATAB/N06/GTAB/UNIN 
NAMELIST/PLDTIN/PLOTV/PLOTT/PLOTZ/PLOTA/ PL OTG/ PLOT OUT 
1000 F0RMAT(2I5) 

1050 F0RMAT(F3.0) 

1100 FORMAT (1H1/10X/^UNIO«*/F3,0) 

1150 F0RMAT(lHl/<t3X/#0UTPUT UNITS*////20X/*VARIABL£*/21X/»SI^/18X/ 
l*US + ///18X/+TEMPERATURE/T*/l<tX/*D£GREE KELVIN*/ 6X/ 

1*DEGR£E RANKINE*/ /// 18X/ 

2* VOLUME/ V*/20X/*M*/2H**/*3/KGM*/ 13X/*FT*/2H**/*3/LB*/ ///18X/ 
2*PRESSURE/P*/20X/ 

3*ATM*/15X,*LBF/lN*/2H**/*2*////18X/*ENTHALPY/H*/15X/ 

3*N0ND1MENS10NAL*/ 

^10X/*BTU/LB*/ /// 18 X/* SPEED OF S OUN D/ A*/ 14X/ *M/ S EC */ 14 X/ * FT/ S EC*/ 
5/// 18X/ *SPECI FIC HEAT/ CP*/ 9X / *NaNO I MENS I ON AL*/ 5 X/ *B TU/ { L B-D E GRE E R 
6)*////18X/*GAMMA*/20X/*N0NDIMENSI0NAL*/6X,*N0NDIMENSI0NAL*////18X/ 
7*ISENTR0PIC £XP0N£NT/6*/4X/*N0NDlMENSlaNAL*/6X/*N0NDlMENSI0NAL*/ 
8///18X/*C0MPRESSIBILlTY/ Z*/8X/*N0NDXMENSI0NAL*/ 6X, 
9*N0NDIMENSI0NAL*////18X/*VISC0SITY/MU*/17X/*N/M*/2H**»*2*/12X/ 

A*LB/ (FT-SECJ*/ /// IdX/ *COND UC TI VI TY/ K*/ 1 I X / *W/ < M -DE GREE K)*/3X/ 
3*BTU/ (SEC-FT-DEGREE R )♦//// 1 8X/ * PR ANOTL NUMBER/ PR*/ 8X/ 
C*NQNDIMENSI0NAL*/6X/*N0NDIMENSI0NAL*/ /// 18X/ *6N TRQP Y*/ 18X, 
0*NONDIM£NSIDNAL*/5X/*BTU/( LB-DEGREE R)*) 

1160 F0RMAT(1H1///////20X/*0ELTT TOO SMALL-ARRAY OVERFLOW*) 

1170 FDRMATt IHl/ //////20X/*ARRAY OVERFLOW CHECK DELTV*) 

1200 F0RMAT(1H1/43X/*0UTPUT IN SI UNITS FOR ♦ / A6/ A4/ // 53 X/* S /R-* / 
1F7.4////5X/*T*/ 10X/*V*/9X/*P*/10X/*H*/9X/*A*/ 

18X/*CP/R*/5X/*GAMMA*/6X/*G*/7X/*Z*/11X/*MU*/9X/*K*>8X/*NPR*//) 

1250 F0RMAT(1H1/43X/*0UTPUT IN US UNITS FOR */ A6/ A4/ // 5 3X/ *S /R »♦/ 
1F7,4////5X/*T*/10X/*V*/ 9X/*P*/10X/*H*/9X/*A*/ 
18X/*CP/R*/5X/*GAMMA*/6X/*G*/7X/*Z*/11X/*MU*/9X/*K*/8X/*NPR*//) 

1300 FQRMATC 1H1/52X/4HS/R*/ F7.4////5X,*T*/10X/*V*/9X/*P*/10X/*H*/9X/*A*, 
16X/*CP/R*/5X/*GAMMA*/6X/*G*/7X/*Z*/llX/*MU*/9X/*K*/eX/*NPR*//) 

135 0 FORM AT ( ///5 3X/ 4HS/R-/ F 7. 4/ / // 5 X / * T*/ 10 X/ * V*/ 9X/ * P* / lOX/ *H* / 9X/ * A* / 
18X/*CP/R*/5X/*GAMMA*/ 6X/*G*/ 7X/ * Z* / IIX/ *MU*/ 9X/ *K*/ 8X/ *N PR* / / ) 

1400 FORMATdHl///) 

1600 FORMAT(1H1/10X/*ERROR IN GAS SELECTION/ TRY AGAIN*) 

3000 FORMAT(1H1//////10X/*INTERPOLATION HAS FAILED CHECK MONQTONI Cl TY*/ 
1* OF THE saturation PRESSURE LINE*) 

DO 50 N*1/26 
FNAM(N)-FRENAME(N) 

50 CONTINUE 

READ(5/1000) NAME/NOPLOT 
IF<E0F(5)) 910/75 
75 CONTINUE 

IF(NAME,EQ.3.aR.NAM£.EQ.-3.0R.NAME.EQ.7.0R.NAMt.E0.-7) GO TO 905 
Q 4c4t##*«4t^4(4>***^**t*4i*%***4i4>t******************«**>t'****«***«**4i**4>****** 

C NAMELIST OUTPUT OPTION - SET INOUT EQUAL ONE. THIS IS AN INTERNAL 

C SETTING and USUALLY SET TO ONE. 

C ************** 1^****** ********* t ********* t*4f*^********^^ 

N0ENT«0 
IN0UT«1 


*********** 
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lb:> 


160 


165 


170 


175 


100 


PLQTOUT*! 

IF(NOPLOT) 100^110,120 

C NO PLOT DESIPEi) 

110 SFLAG-0.0 
GO TO 1^0 

C PLOT OF S/R ♦ other LINES DESIRED 

ICO SFLAG*1.0 
NDPLOT-1 
GO TO 1^0 

120 IF( NOPLOT.GT. 10) GJ TO 130 

C PLOT CF LINES OTHER THAN S/R DESIRED 

SFLAG*0.0 

NDPLOT*! 

GO TO 14C 

C PLOT OF S/R LINES ONLY 

130 SFLAG-1.0 
NaPL0T»0 
lAO CONTINUE 
UNlO-1. 

IF (NAME.GT.O) GO TJ 150 
C OUTPUT IN US UNITS DESIRED 


185 


195 


NAME»-NAf1E 

UMI0*2. 

150 IF (NAP-E.GT.13) GO TU 9C0 
IF (NAhE.bQ.13) GO TO 160 
NAME2*2+NANE 
NAME 1*NAME2-1 
CALL CNSTS 
GO TO 170 

160 READ (5,1050) UNIO 

CODE 13 HAS BEEN SELECTED AND THE USER WILL SUPPLY THE THERMODYNAMIC 
CONSTANTS AND OUTPUT OPTION. THE CONSTANTS ARE INPUT THROUGH A 
NAMELIST FORMAT AND ARE LISTED IN THE NAMELIST N1 AND THE REPORT. 

UNIO CONTROLS THE UNITS ASSOCIATED WITH THE TABULAR OUTPUT 


200 

C 

IF UNIQ»1 THE OUTPUT IS IN SI UNITS 


C 

IF UNIO-2 THE OUTPUT IS IN US UNITS 


IF ( INDUT.EQ.l) WRITE (6,1100) UNIO 
READ(5,N1 ) 

205 

170 

IF ( INOUT.EO.l) WRITE(o,Nl) 
WRITE (6,1150) 

IA*-1 

IB*-1 

IC--1 

210 


ID — 1 
IE — 1 

IF(SFLAG.EQ. 0.0. AND. NOPLOT. EQ.O) GO TO 175 
CALL PSEUDO 
CALL LEROY 

215 

175 

CONTINUE 

JB60A-0 

IF ( ALPHA.NE.O) JB60A*J*B6/ALPHA 
JA60A«0 

IF( AL PH A.NE.0)J A60A-J+A6/ ALPHA 

220 


J2«J/2. 

J^-J/4. 

JK»J*K 

JR»J*R 

VG(1)»VIG 

225 


NN>0 


DELTT-(TC-(FT+30.) )/50. 
IF(DELTT.LT.2,0) OELTT-2.0 
N»1 
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25C 




Z6C 


265 


270 


275 


280 


285 


290 


295 


300 


Q i(t* + + *t4‘t*** + + t + ** + **** + +*** + ************** **♦*♦♦♦♦♦ + ♦****♦♦***♦♦*♦ + *#♦ 

C THIS PORTION OF THE PROGRAM COMPUTES THE BOUNDARY LIMITS FOR 

C THE GAS PROPERTItS# ThESE INCLUDE THE SATURATION PRESSURE LINE> 

C CONSTANT MAX* VOLUME LINE* CONSTANT TEMP LINE* AND CONSTANT 

C hIN. VOLUME LINE 

C ♦44t+++************** +**♦+*♦*♦+++++♦+♦*+♦****♦**♦♦♦+♦♦++♦**♦ ♦♦*♦♦♦»♦**♦ 

C 

C ♦♦♦++♦♦+++**♦♦♦♦♦*♦*♦+*♦♦*♦*+++ ♦**♦*+**+++++♦++***♦***♦♦♦*♦♦♦*♦♦♦ 

C bOUNOARY OUTPUT OPTION* SET FLAGOUT EQUAL ONE. THIS IS AN 

C INTERNAL SETTING AND IS USUALLY SET TO ONE. 

c ♦♦*♦♦♦++****♦♦+♦*+*+♦♦*♦+♦♦++++♦***+***♦+♦♦*♦♦♦*♦+*+*****++♦♦+**♦****♦ 

FLAGnUT»l. 

TTAB(NJ*TC 

IFIFlAGGUT.EQ.l.O) CALL BOUNORYU) 

190 CALL PLINE 
LNCT»LNCT+1 

IF(FLAGQUT.EQ.l.o.AN0.LNCT.GT.39) CALL BOUNORYU) 

Q *4 ♦ + 4** + ** + *44i^***# ♦ + ***** + + ***J»t***^#**#************** 

C SATURATION PPtSSURc LINE CALCULATION 

C 

TL(N)«TI 
VL (N )-VI 
SL (N)«S 
2L(N)*Z 
AL (N ) >A 
GL (N )*G 
PL <N )»P 
HL (N )*H 

IF (t'-P ST OP >200*190*190 
190 N*N+1 

IF(N.GT.99) GO TO 192 
GO TO 19A 
192 WRITt (6* 1160) 

GO TO 910 
19^ CONTINUE 

TTAB(K)»TTAB(N-i)-OELTT 
GO TO 180 
2CC N0L*N-1 
NN-NN-1 

IF (SFLAG.NE. 0.0. OR. NOPLOT. NE.O) CALL PLOT 
NN*G 

DELTT* (CT-TL(NGL ) )/50. 

N«1 

TTAB (N)-TL (NOL ) 

VI»VL(N0L) 

CALL WAR 

IF (FLAGOUT. EQ. 1.0) CALL 60UNDRY(2) 

210 TI»TTAB(N) 

CALL TVAR 
CALL PHQTV 
LNCT»LNCT+1 

IF ( FLAGOUT. EQ. 1 .u. AND. LNCT.GT. 39) CALL BUUNURY(2) 

C +** + if*4*c**** * + 

C MAXIMUM V'OLUME LINE CALCULATION 

C 4*^^***^ *i^^*i^^***^t******* ********************************* *********** 

TU(N)*TI 

VU(N)«VI 

SU(N)«S 

ZU(N)»Z 

AU(N)*A 

GU(N)»6 

PU(N)*P 

HU(N)*H 

IF (ABS(TI-CT) .LE..1) GO TO 230 
220 N»N+1 

IF(N,GT.99) GO TO 192 
TTAB(N)*TTAB(N-1)+D£LTT 
GO TO 210 
230 NOU«N 

IF(SFLAG.NE.O.O.QR.NOPLOT.NE,0) CALL PLOT 

NN*0 

N*1 

VTAB (N)«VU(NQU) 

TI»TU(NOU) 

CALL TVAR 

IF(FLAGOUT.EQ.I.O) CALL BOUNDRYO) 
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305 


31C 


315 


320 


325 


330 


335 


3 AO 


3A5 


350 


355 


360 


365 


370 


375 


380 


2A0 wI*VTABlN) 

CALL WAR 
CALL 

LNCT=LNCT+1 

IF (FLAGQUT.EQ.1.0. ANu.LNCT.GT.39) CALL BaUNORYO) 

C CONSTANT TEMPERATURb LINE CALCULATION 

TT(N)=TI 
VT(N)»VI 
ST CN)-S 
ZTtN)»Z 
AT(N)*A 
GT<N)»6 
PT(N)«P 
HT (N )»H 

IF( VI-VL ( 1 ) )260,26J,250 
250 N*N+1 

IF(N.GT*99) GQ TQ 252 
GO TO 25A 
252 ».RITt(6f 1170) 

GO TO 913 
25A CONTINUE 

CALL lUNI (28,28, VOLT AB# 1 , DE L T AB , 1, VTAB ( N-1 ) , OE L T V, lA, lERR) 
1A*~1 

VTAb (N)*VTAB(N- 1 )-OtLTV 
Ih( VTA0 (N)-VL (1 ) )270,2A0,2A0 
270 VTA0(N)*VL(1) 

GO TO 2A0 
260 NQLL*N 

IF(SFLAG.NE.0.0, JR.NOPLOT.Nt.O) CALL PLOT 
NN«0 

OELTT- (TT(NOLL )“TC )/50. 

N«1 

TTAB (N )*TT (NOLL ) 

VI-VT(NOLL) 

CALL WAR 

IF(FLAGOUT.EQ.l.O) CALL BOUNORY(A) 


C 

C 

C 


C 

C 

C 

C 


280 TI-TTAB(N) 

CALL TVAR 
CALL PHOTV 
LNCT-LNCT+1 

IF(FLAGDUT.EQ.1.0. AND.LNCT.GT.39) CALL BOUNDRYfA) 
****i^***itc*itt********t****4>*************4**4*************************** 
MINIMUM VOLUME LINE CALCULATION 

*44 4**** 4* ***44*4 *4* 4*444* ****** 4 4*****4 4* 444*4**4 ******44 444*4* **4**4 
TA(N)*TI 
VA(N)»VI 
SA(N)*S 
ZA (N )»Z 
AA (N )«A 
GA (N )-6 
PA(N)*P 
HA (N )-^^ 

IF(TI-TC) 300,300,290 
290 N*N+l 

IF(N.GT.99) GO TO 192 
TTAB(N)-TTAB( N-i)-OELTT 
GO TO 280 
300 NOUU*N 

if(sflag.ne.o.o.or.njplot.ne.o) call plot 

OELT-90./?. 

IF(NOS.EQ.O) GO TO <i70 

LNCT-0 

NOENT-l 

4 4*****4****4*44****4 4***4*4*4****44*4***4 4********4 4**,^*44i^^*^**4^4i**4 

the FOLLOWING LOOP OUTPUTS THE GAS PROPERTIES FOR THE 
SPECIES UNDER CONSIDERATION FOR GIVEN VALUES OF S/R 

**********44*4*4**4*444**44 44444*4*****444=^444*4,44*44*44*4444,^^*444^*4 


310 


320 


00 <»60 I«1,N0S 
^( ' U :< f O re>»l »A ; i g i. T il |> »fc) 9 T 
IF( I-l)3<i0,310,340 
IF(UNI0.GT.1.) GO TO 320 
WRITEC6,1200) FRENAME<NAME 
GO TO 330 

WRITE(6,1250) FRENAME(NAME 


l:(UN10,GT . 1 

1) ,FRENAME(NAME2 
l)#FRENAME(NAMt2 


.) STAB(I) 

),STAB(I) 

),STAfl(I) 


STAB(I)/(EM/K987) 
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\ 

\ 

\ 

38 5 \ 


390 


395 




^05 


^10 




‘tZO 




^30 


<»X5 



33u LNCT»7 

GO TfJ 370 

3^0 IF(LnCT-25) 360,3:>C>350 
3 5u k^RITt^6,I300) STaB(I) 

■ LNCT>5 
GG TO 370 

360 WRITE(6,1350)STA3(I) 

LNCT»LMCT+7 
370 CONTINUE 

IF (UHia.LE.l. J STAS(r)»STA8(IJ/A^t, 289180 
If (STAB( n-SL (NOD )380>360, 390 
380 CALL IUNI(99#N0L,SLpl^TL^lfSTA8(n»TST,IB^ lERR) 

CALL lUM (99^NQL,SL, VL^ ST A B (I ) # V3 T » IC * I 6^) 

1C = -1 
GO TO ^00 

390 CALL IUNI(99^NaU,SU,i,TU,l>STA0(n,T$TWl)f lERR) 

ID--1 X 

VST*VU(1) / 

^OU IF{STAB(1»-SA(1) )M0^A10,A20 

AIJ CALL IUNlC99fNaUU#SA»l,TA,l,STA8n)^TND,IE,lERR) 

\ IE*-1 / * 

GQ TO 930 
920 TND^TTd) 

930' L«1 

7TAelL)-TST 
99o b«L+l 

TTAB(L)*TTAB(L-1)+DlLT.' 

IFtTTAB (L)-TNDJ990>9b-6,950 
95u TTA'B(L)«TND / 

NDT = L 

VG(1)*VST / 

NN»C /' 

SI*STAB(IJ / 

C ^4 *^ ****** ****^j^^** *4- **’¥*****^’¥ ******************** *^***^’¥*^***^*** 

C THE REMAIt^ER OF THE MAIN PROGRAM CONTROLS THE VARIOUS PLOTS 

C AVAILABLE TO THE USER 

Q ***********y*******^;f^***********i**i**i********************,^*****^****i,* 

C 

e 
c 


PLOTS LINES OF CONSTANT S/R 

**** 


/' 


A55 


*****'************* 4 *************************************************** 

^CALL SLINE 

IF (SFLAG.NE.l. ) GO TO 960 
CALL PLOT 
960 CONTINUE 
97 j CONTINUE 

IF (NOPLOT. EQ.O) GO TO 890 

********tif***** ************************************************** ****** 

PLOT OUTPUT IS CONTROLLED BY THE NAMELIST PLOTIN WHICH MUST 
PRECEED THE N2 NAMELISTS - ONE N2 NAMELIST IS REQUIRED FOR EACH LINE 
OF THE PLOT. SETTING PLOTOUT EQUAL TO ONE IN PLOTIN WILL OUTPUT 
THE PLOT COMPUTATIONS (THIS IS USUALLY NOT DONE UNLESS DEBUGGING 
IS DESIRED. 

NAMELIST N2 CONTAINS THE TABULAR PLOT INPUT AND MUST BE PROVIDED 
BY THE USER. N2 INPUTS FOLLOW THE PLOT INPUTS WHICH FOLLOW THE N1 
INPUTS IF CODE 13 HAS BEEN SELECTED. THE USER INPUTS THE NUMBER 
OF LINES DESIRED AND THE INCREMENTS BETWEEN THEM; 

NOTE 1 THE VALUES MUST BE WITHIN THE 
BOUNDARIES OF Trit COMPUTATION. THEREFORE IT IS RECOMMENDED THAT 
THE USER FIRST OBTAIN THE BOUNDARY VALUES THROUGH THE BOUNDARY 
OUTPUT OPTION TU HELP IN THE SELECTION OF THESE VALUES. IF UNIN 
EQUAL TWO IN N2 THEN THE INPUTS ARE IN US ONITS." 
************************************************^********************* 
READ(5>PL0TIN) 

WRITE(6#1900) 

IF(INOUT.EO.l) WRITEI6,PL0TIN) 

IF(PLDTV.EO.O) GO TO 510 
DO 971 11-1,99 
VTABUD-O.O 
TTAB(1I)«0.0 
ZTAB(II)-0.0 
ATAB(II)»0.0 
GTAB (II)-O.O 
.971 CONTINUE 


\ 
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■ t 


330 LNCT*7 

60 TO 370 

340 IF{LNCT-25) 360#350>3b0 
350 WRITE(6>1300) STABd ) 

LNCT«5 
60 TO 370 

360 WRITE(6,1350)STAB{I) 

LNCT«LNCTt7 
370 CONTINUE 

IF(UNIO,LE.l. ) STABd )»STAB( I )/44.2 0918O 
IF(STAB(I)-SL(NOL) )380>380# 390 
380 CALL IUNI(99#NQL>SLd/TLd#STAB(I)#TST/IB,IERR) 

IB— 1 

CALL IUNI(99,N0L^SL,li VLd,STAB(I)#VSTdCdERR) 

IC--1 
GO TO 400 

390 CALL IUNI(99#NOU>SUil#TU/l#STA0(I)#TST^IOdERR) 

^^’OJNTO.LE.I.) STABU) = STAB ( I ) / , EM/ 1 987) 

400 IF(STAB(n-SA(in4iO/4IO,420 ’ * ^ 

410 CALL IUNI{99^ NDUU> SAd^ TAd^ STAB (I )dND» lE^IERR ) 

IE— 1 
GO TO 430 
420 TN0*TT(1> 

60 TO 430 

425 CALL IUNI(99^N0LdLddLddTAB(I)dNDdd>IERR) 

IB— 1 

IF(TND.EQ.O) WRlTE(6d000) 

IFtTND.EQ.O) GO TO 910 
430 L-1 

TTAB(L)»TST 
440 L-L+1 

TTAB(L)«TTAB{L-1)+0ELT 
IF(TTABIL)-TND)440#450^450 
450 TTAB(L)-TND 
NOT»L 



C 

C 

C 

c 

c 

c 

c 

c 


c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


VG(1)-VST 

NN«0 

SI»STABd ) 

THE REMAINDER OF THE MAIN PROGRAM CONTROLS THE VARIOUS PLOTS 
AVAILABLE TO THE USER 




PLOTS LINES OF CONSTANT S/R 
CALL SLINE 

IF (SFLAG.NE.l . ) GO TO 460 
CALL PLOT 
460 CONTINUE 
470 CONTINUE 

IF(NOPLOT.EQ.O) go to 890 

PLOT OUTPUT IS CONTROLLED BY THE NAMELIST PLDTIN WHICH MUST 
PRECEED THE N2 NAMELISTS - ONE N2 NAMELIST IS REQUIRED FOR EACH LINE 
OF THE PLOT. SETTING PLOTOUT EQUAL TO ONE IN PLOTIN WILL OUTPUT 
THE PLOT COMPUTATIONS (THIS IS USUALLY NOT DONE UNLESS DEBUGGING 
IS DESIRED. 


NAMELIST N2 CONTAINS THE TABULAR PLOT INPUT AND MUST BE PROVIDED 
BY THE USER. N2 INPUTS FOLLOW THE PLOT INPUTS WHICH FOLLOW THE N1 
INPUTS IF CODE 13 HAS BEEN SELECTED. THE USER INPUTS THE NUMBER 
OF LINES DESIRED AND THE INCREMENTS BETWEEN THEM. 

NOTE I THE VALUES MUST BE WITHIN THE 
BOUNDARIES OF THE COMPUTATION. THEREFORE IT IS RECOMMENDED THAT 
THE USER FIRST OBTAIN THE BOUNDARY VALUES THROUGH THE BOUNDARY 
OUTPUT OPTION TO HELP IN THE SELECTION OF THESE VALUES. IF UNIN 
EQUAL TWO IN N2 THEN THE INPUTS ARE IN US UNITS." 

REA0(5>PLQTIN) 

WRITE (6, 1400) 

IF(INOUT.EQ.I) WRITE(6»PL0T1N) 

IF(PLOTV.EQ.O) GG TO 510 
DO 471 II»1^99 
VTAB(II)-0.0 
TTABdD-O.O 
ZTAB(ll)-0*0 


ATABdl )-Q«0 
GTABdl )«0.0 
471 CONTINUE 
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‘leo 


46p 


A7U 


^7:> 


^bC 




^90 


^95 


5*00 


5Cf> 


510 


515 


520 


525 


530 



PEAD(5>N2) 

HftlTbtd^l^OO) 

IFdNOUT.EQ.l) *,klTE{6>S2) 

Du 5 or I«1,N0V 

1F{U-mIN*NE. 2.0) VTABm=VTA3(I)/. 062927962 
CALL lUNI(99>NaL#VLd#TL»l»VTAB(I),TST,I8»IEkR) 
IB--1 
TND-TT { 1 ) 

L«=l 

1TAB(U»TST 
90J L»L+1 

7TAB(L)*TTAB{L-i)^-j6LT 
IMTTA3(L)-TNL)»930.9aO>990 
990 TTAB(L)*TND 
NOT-L 
NN*0 



CALL VLINE 
5CU CALL PLOT 

510 CONTINUE 

IF(PLOTT.EO.O) GJ TO 580 

LO 511 11*1,99 

VTAB ( II )-0.G 

TTAB(in*0.0 

ZTAB ( II )»u.O 

ATABdl )»0,0 

GTAB 1 1 1 )-0.0 

511 CONTINUE 



KEA0<5,N2> 

WKlTfc(6,i90L) 

IM INOUT.EQ.I ) wRITE(g,N2) 

DC 570 iM*i,NOT 

IF(UN1N,NE.2.0) TTAB(N)*TTAB(N)/,5555 
I IF(TTA8(N)-TL d) ) 530, 520,520 

520 VST*VL (1) 

1 GO TO 590 

530 CALL IUNI(99,NaL,TL,l,VL,l,TTAB(N),VST,I3,I£RR) 

IS--1 
590 L-1 

VTABtD-VST 
55u L*L+1 

CALL IUNIdb,2b,VDLTAB,l,0ELTA8,l,VTAB(L-l),DELT\/,IC,IEkR) 
IC*-1 

VTAB JL )*VTAB ( L-1 )-»>0£LTV 
IF(VTA3(L)-y/L(N0L))550,5 50,560 
560 VTAB (L )*VL (NOD 
NDV*L 
NN*0 



CALL TUNE 
570 CALL PLOT 
560 CONTINUE 

IF(PLDTZ.EQ.O) GO TO 670 
DO 581 IlPl,99 
VTABCID-O.O 
TTAB(in«0.0 
ZTAB(in*0*0 
ATAB(1I)*0.0 
GTABdI)-0.0 
581 CONTINUE 



REA0(5,N2) 

WRITE(6,1900) 

IF(INQUT.EO.l) WRITE(6,N2) 
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535 


5<»0 


5<»5 


55C 


555 


560 


565 


570 


575 


580 


385 


590 


595 


600 


6Up 


00 660 1«1>N0Z 

IF(2TAB(I)-ZU(l))600#590,590 
590 IF(ZTAB(I)-ZU(NOU))610,6EO,620 

600 CALL lUNI(99»NQLf ZL#1#VL#1#ZTAB(I)#VMD^IB^IERR> 

IB — 1 
GO TO 630 
610 VND«VU(1) 

GO TO 630 

620 CALL IUNI(99,N0LL>2T>1#VT,1,ZTAB(I),VND#IC#IERR) 

IC*-1 

630 CALL lUNI (99,N0UU#ZA#l,TA>l,ZTAB(I),TST#I0,IERR) 

ID— 1 
VST-WAd) 

VG(1)-TST 

L*1 

VTAB(L )»VST 
640 L-L+1 

CALL lUNI <28>28> VOLTAB, IfDELTABf VTAB(L-i),0£LTV> lE^ItRR) 

IE«-i 

VTAB(L )*VTAB(L-1)+DELTV 
1F(VTA3(L l-VN0)o40f650#650 
650 VTAb(L)»VNO 
NOV«L 
NN«0 

C * ^^4 *******<¥ *>^***m4 ************ *************************i^*****il‘*****rii 

C PLOTS LINES OF CONSTANT Z 

Q ************* *****^***^*******************^*******^*******^**^^***^im^^ 

CALL ZLINE 
660 CALL PLOT 

670 CONTINUE 

IF( PLDTA.EO.O) GO TO 740 

DO 671 II«1,99 

VTAB (II )*0.0 

TTAB(in-0.0 

ZTAB(II)«0,C 

ATAB(U)-O.C 

GTABdl )-0.0 

671 continue 

Q ********************************************************************** 

C input NOA and ATAB FOR A LINES 

Q ********************************************************************** 

READ(5>N2) 

WRIT£(6.140C) 



IFdNOUT.EQ.i) WRI 

Tt 1 

(6j 

► N2) 






Du 73C 1*1, NOA 









IF(UNlN.Nt .2.0) AT 

AB 1 

[ 1 ] 

l*ATA6 ( I )/. 

.3048 




1F(ATA9(1 )-AJ(N0UJ 

)5t 

Jo, 

. 680, 

690 




680 

VNO*VU( 1) 









GU TO 700 








690 

CALL lUNI (99,NGLL, 

ATi 

d 

>VT,1 

, ATABI 

[ I ),VND, 

13, 

lERR ) 


IB*-i 








7C0 

CALL lUNI f99,NQUU, 

AA, 

Lf 

TA, 1 

, ATAB ( 

[I),TST, 

1C, 

ItRR ) 


IC»-1 
VST*VA(1 ) 

VG(1)*TST 

L»X 

VTADU )*VST 
710 L=L+1 

CALL lUNI (2B>2d^ VDLTAb# 1 # D E L T A B , 1 # VT AB ( L-1 ) # OE L T V # I D > I £ RR ) 

ID — 1 

VTAB (L)»VTAB(L-1)+0E LTV 
IF (VTAB(L )-VNO) no, 72 0, 720 
720 VTAB(L)»VND 
KOV-L 

nn*o 

c ****************^^* ****** *********************************** *********** 

C PLOTS LINES OF CjNSTANT A 

CALL ALINE 
73y CALL PLOT 
74C CONTINUE 

IF (PLCTG.EQ.O) GO TO 840 
CO 741 11*1,99 
VTAB(III*U.0 
TTABdl )=0.0 
2TABdI)*O,0 


24 



APPENDIX A 


610 


615 


b^0 


625 


630 


635 


6 Ao 


6A5 


650 


665 


660 


665 


670 


675 


680 


ATAB (II) «o.O 
GTAB(1I)»0.0 
7A1 CONTINUE 



f«EAD(5>N2) 

W«ITE(6,1ACC) 

IF { InUUT. EQ.l ) -^-<lTE(b,N2) 

NK«NdL-A 

NKK*5 

DO 770 I»1#N3G 
TST*TT ( 1') 

CALL IUNI(99,N0LL^GT,1^ VT,1» GTAB( I), VST# 18,1 ERk) 
16»-1 

CALL lUNl (99, NQUU,GA,1,T A, 1,GT A3 (I ),fND, I C, I ER k) 

IC*-1 

VG (1 )-VST 

L»1 

TTAb (L ) *TST 
750 L*L+1 

TTA0(L)-TTA6(L-l)-OtLT 
IF ( TTAB (L )*TND ) ?bO, 76U, 750 
760 TTAB (L ) sTND 
NQT»L 
NN«C 



CALL GLINET 
770 CALL PLOT 

no 800 I»1,NJG 
VND- VU( 1 ) 

CALL IUNI(99,NK,GL(nKK), 1,TL(NKK),1,GTAB(I),TST,IB,IERR) 
IS«-l 

CALL IUNl(99,NR,3L(NKK‘),l,\/L(NKK),l,GTAB(I),VSr,IC,ItRR) 

IC=-l 

VG(1 )*TST 

L*1 

VTAB(L)*\/ST 
760 L«L+1 

CALL IUNI(28,2a,\/0LTAb,l,DELTAB,l,VTAB(L-l),DELTV,lD,ltKR) 
ID*-1 

VTA6(L)»VTAB(L-1)+0ElTV 
IF(VTAB( L )-VNO) 780,790, 790 
790 VTAB (L ) -VND 
NQV*L 
NN-C 

CALL GLINE 
000 CALL PLOT 

DO 830 I»1,N0G 
TST-TT(1 ) 

CALL iUNI(99,N0LL,GT,l,VT,l,GTAB(I),VST,IR,ItRR) 

IB--1 

CALL I UNI (99, NOU,&U, l,TU,l,GTAB(I),TND,IC,IbRR) 

IC--1 
VG (1 )«VST 
L-1 

TTAB(L)«TST 
810 L»L+1 

TTAB(L)-TTAB(L-1)-JELT 
IF (TTAB(L )-TND)820,820, 810 
820 TTa‘B(L)»TND 
NOT*L 
NN«0 

CALL GLINET 

VG(1)*TND 

VTAB(1)-VU(1) 

NOV-1 

CALL GLINE 
030 CALL PLOT 
8A0 CONTINUE 

IF(SFLAG.EQ.O.O) CALL C AL PLT ( 0, 0 , 999 ) 

890 IF(SFLAG.NE,1.) GO TO 910 
CALL CALPLT(0, 0,999) 

GO TO 910 
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685 90J WPITE ( 6> leOO ) 

GC TO 910 
905 WOITt (6>2Cuu) 

2000 LaX,*THE PROGRAM DOES NOT HANDLE THIS CGMPDUND + f 

iix , ♦correctly at This time because of errors in the%,/>i5x, 

f>90 2 + THERMODYNAMIC CONSTANTS, PLEASE REFER TO THE FREON PRQDUCTS*f 

31X^ ♦bulletins FOR THE GAS PROPERTIES ♦Wil5X, 

<f + THAT ARE AVAlLABLc. SOPPY FOR THE INC QN V I E N I E NC E . ♦ ) 

910 STOP 
END 


1 


3 


10 


15 


20 


23 


30 


33 


AO 


A5 


SUBROUTINE ALINE 
SUBROUTINE ALINt COMPUTES LINES OF CONSTANT SPEED OF SOUND 


DIMENSION TTA8(99)/VTA8f99)/STAB(99),ZTAB(99),ATA8(99) 

COMMON J46QA^SUM16U, PC > VC # EM , UNI (3^ F T# C T , P S TOP, P L QTOUT 
COMMON SUM161>SUM162,SUM163»SUMl6A,SUM165,SUMi66>CAPY,CAPX,TC 
COMMON CV#PPT>PPV»NAME^NAME1»NAME2 

COMMON NOT^TTAB^NLjV#VTAB,NOS,STAB^NDZ»2TAB,NOA,ATAB,VIG 
COMMON VG C2)> AG(2)/SG(2 ),ZG( 2)»PGC2),VGNW^N, JJ>GG(2),ASQjAI,SI#ZI 
CUMMQM PS»NN,XPL0T(99)iYPL0T(99)>GI,GTAa(^9)>N06>G 
COMMON CAPA,CAP3>CAPC^CAPD»CAPEfCAPF,CAPG^CAPri,CAPL,ERR 
COMMON AEI>ALPHA>AVl>A2»A3^AA*A5>A6iB2#B2TfB3,03TiB^,BAT/ 
ieATA,B5iB5T,BoiB6T>C2f C2E^ C3>C3E#C5#C5E>fcAVI»EMKTI/ 

2H^ J# JB60A, JK, JR, JVI» J2, JA,K,KTI,QVIB>0VIB2^0VIB3>0VIBA^ 0VIB5#P» 
BP,RT1,S,5AA,SB,S6B,SC,SD,SF, SUM10,SUN11,SUM2,SUM3,SUM33,SUM3A, 
ASUMa5,SUMA,SUM5,3UM6,SUH9,TI, TI2,TI3,TIA, VI, VIMB, VIMB2,VIMB22 
COMMON VIMfab,DVId6,SUM36,SUM37,SUM38,SUM39,SUMA0,SUM41,SUMA2, 
1SUMA3, VIZ, JVI 2, 4, Z,VIMB3,VIMB33, VIMBA, VIMBAA, VIMB5, VIMB55 
REAL K,KTI, J, JVI, JBoOA, J2, JA, JK, JR , J V I 2 , J A6Q A 
AI-ATAB t I ) 

DO 2 N»1,NQV 
VI*VTAB (N ) 

CALL WAR 
JJ-1 

AA TI-VG(JJJ 
CALL TVAR 
CALL AOTV 
AGU J ) »A 

IF(ABSIAG{JJ)-AX )-tRR^AI)70, 71, 71 

71 1F( JJ-1)72,72,A3 

72 JJ-2 
VG(2)»VG(1)+1.05 
GO To AA 

A3 VGN% ( ( VGC 2)-VG( 1) ) / ( AG ( 2 )-AG ( 1 ) ) ) 
l^(Al-AGd) )+VG(l) 

IF(VGN)A6,A6,A5 
A6 VGN».6^VG(2) 


A5 AG{1)«AG(2) 
VG(1)-VG(2> 
VG (2 )«VGN 
GO TO AA 
70 CALL PHOTV 
2 CONTINUE 
RETURN 
END 
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SUS«OUTIN<E AjTV 

SUBROUTINE AJTvf COMPUTES A-F(T#V)# SPEcO OF SOUND AS A FUNCTION 
OF T AND V 

01 ME NS I ON TTAfi(^9J,VTABt99)>STAai^9j#ZTABI99), ATAB199) 

COMMON JA6DA, SUNioO, PC > VC # E M , UN 1 0* F T» C T » PS TOP » PLOTOUT 
COMMON SUM16l,SUMlb2# $CMl63»SUMl6A,SUHlb5,SUM166fCAPY^CAPX#TC 
COMMON CV, PPT,PPV^NAMt, N AMfe 1 , N A*iE 2 

COMMON NOTiTTAtJf NOV» VTABfNOS f STA0,NaZ» 2T At! , NQA » AT AB , V IG 
CCMMUN Vo<2)^ AG(2)»SG(^)#ZG( 2 )^PG(2)^VGN#i,N, JJ^ GGI2 ),ASO, AlfSI^ ZI 
COMMON PS^NN,XPLOT 199) >YPLQT<99) ,GI,3TAtt(99)#N06,G 
COMMON CAPA^C APd>CAPC^ CAPO, CAPE. CAPFfCA?G#C APH^CAPL# ERR 
COMMON AE I^ALPhA, AVI# A2#A3, A^/A5,A6id2,a2T,33,B3T#e<f> B<»T# 
lii^TA#B5#B5T,flc#B6T#C2#C2E#C3#C3E#C5#C5E#tAVI#EMKTI # 

2H# J# JB6GA# JK# JR# JVI# J2# J^# K# K T I # OV I B» 0 V 1 32 # 0 VI B 3 # 0 V I tJ ^»# OV I B 5# P # 
3K#RTI#S#SAA#SB#Sbu#SC#SD#SF#SUM10#SUMil#SoM2#SUM3#SUM3 3#SUM3<f# 
ASUM35# SuMA#SUil5# S UM6# 5 UM 9# T I , T 1 2 # T 1 3# T 1 A# V 1 # V I M3 # V I MB 2 , V I Mb2 2 
COMMON VI 1Bb#UViB6#5uH3b#SUM37,SUM36»SUMi9#SUM^0#SUM<tl,SJMA2# 
1SUMA3# VI2# JVI2# A#Z#VIMB3# VIM333# VIMBA# VIM3^<»# VIMB5# VIM655 
REAL N#KTI# J# JVl# JB60A# J2# JA# JK# JR# JVI 2# JA60A 

C2Fb CHECK 

IF(CAPA.cQ.l.O) oG TO 1000 


C«RF3 CHECK 


IF (CAPB.NE.1.0) GC TO 2C00 


A»F(T#V) FOR CBRF3 ONLY 


VI3*V12*VI 

V1A-VI2+VI2 


VI 5-VI2 + VI 3 

CV»0.0175+1.9Ac-A*ri“8.3A999E-8*TI2+1.63i3£7/( VI*TIA)-3.33998bE3/ 
1 ( VI3 +TIA ) +A.0 6A0785E-A/ VI-A. 5869087E-6/VI2-3*987b9 22E-8/VI3 
PPT-O.0720A7/ VI +0.0^219617/ VI 2-0. 00032 A 737/ VI 3 + 0. 00000021 55/ VIA 
l+(3./TIA)*(5.877t6/VI2-2.6l7E3/VIA) 

PPV»-l l2.*2.A9597)/Vl3-l3.*.027A558)/VlA+t A.*.0001789A) /VI5 
1 + TI* (-0.9720A7/Vl2-(2 .* .00219617) /VI3+ ( 3 . ♦ . 00002 A 767 ) / V I A 
2-( A.+.OCOOOo2135)/Vl5)-( (-2.+5.677E6) /VI3 +( a.*2.617E3) /VI5)/TI3) 
A-JVI2 + TI+PPT + + 2/C V-VI2*P°V 
GO TQ 2001 


1000 CONTINUE 



BtTA-.OC3223661553 
ALP'38. 202769A2 
R-. C7775539769 
PTI-R+TI 

CV».02378 775A3 7+.0J03A63b5 13 33^TI-.lA2110BAt-06*TI2 
l+.76il75355AE-li»TI3-.26902175E+03/TI2+( (3.^J*ALP)/ 
2(A.+BETA*Tl**i.5))*AL0G((VI+B£TA)/VI) 
PPT*R/(VI-6ETA)+ALP/{2.*VI*(VI+BETA)+TI**1.5) 

PPV--PTI/ UVl-BETA)* 1 VI-BET A) ) + lALP^I2.*VI + BETA))/(V12*(Vl + BETA) 
Vl+BETA)*TI++.5) 

PPV.-PPV 

A*JVI2+TI*PPT**2/CV-VI2+PPV 
GO TO 2001 



2000 CV-SUK160-SUM33*SUM36 

PPT- (R ♦aVI3+SUH39 + DVI02 + SUMAO^OVIB3 + SUMA3-^$UHAl^aVIB5) 

PPV- (RTI*0VIB2+SUM33*0VIB3+SUH3A*QVIBA 

2+SUMA2*QVIB5+SUM35*0VlB6-AEI*SUH6) 

A«JVI2*TI*PPT**2/CV-VI2*PPV 

2001 CONTINUE 

A-SQRTI A+A633.056) 

RETURN 

END 
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SUBROUTINE BQUNORY ( S 10 t ) 

C **<¥***** *^*'¥*******^'**i^*m**¥***4^*******^^*****4***********^^^ilf*****i^^ili 

C SUBROUTINE B3UN0RY irfRiTES THE HEADINGS FOR THE BOUNDARY OUTPUT 

C i^^***^4*******4*********4****4f********t*********>¥******************%** 


DIMENSION TTAB<99J#VTA6(99),STAB(99),ZTAa(99)>ATAB(99) 

CQMMJN JA60A,SUM160# PC^ VC> EM, UN 1 0, FT# C T> PST OP# PL OTOUT 
COMMUN SUJ1161,SUMl62#SUM163#SUM16A#SUfU65,SUM166#CAPY#CAPX#TC 
COMMON Ctf# PPT#PPV# NAME# NAME 1#NAME2 

COMMON NOT#TTAB#NQV# VTAB#N0S#STAB#N0Z#2TAB#N0A# ATAB#VIG 
COMMON VG(2)# AG(2)#SG(2)#ZG(2)#PG(2)# VGN#I#N# JJ#GG<2)# ASQ#AI#SI#Z1 
COMMON PS#NN#XPL0T(99)#YPL0T(99)#GI#GTAB(99)#N0G#G 
common CAPA#CAPB#CAPC#CAPD#CAPE#CAPF#CAPG#CAPH#CAPL#ERR 
COMMON AEI#ALPHA#AVI, A2#A3#AA#A5#A6#B2#B2T#B3#B3T#BA#8AT# ' 

lBATA#B5#a5T#B6#B6T#C2#C2E#C3#C3E#C5#C5E#EAVI#EMKTI# 

2H# J# JB6CA# JK# JR# JVI# J2# JA#K#KTI,DVIB#DVIB2#0VIB3#0V1BA#QVIB5#P# 
3k#RTI#S# SAa#SB#SBB#SC#SD#SF» SUMIO# SUMll# SUM2# SUM3# SUM33# SUM3A# 
ASUM35#SUMA#SUH5#SUM6#SUM9#TI#TI2#TI3#TIA#VI#VIMB# VIMB2#VIMB22 
COMMON VIMB6#0VIB6#SU«36#SUM37#SUM38#SUM39#SUMA0#SUMA1#SUMA2# 
1SUMA3#\/I2# JVI2#A#Z#VIMB3#VIMB33#VIMBA# VIMBAA#VIMB5#VIMB55 
REAL K#KTI#J# JVI # JB60A# J2» JA# JK# JR 
REAL JVI2 
REAL JA60A 
INTEGER SIDE 

COMMON PL (99)#HL (99)#PU(99)#HU(99) 

COMMON TT(99)#VTC99J#STC99)#ZT(99)#AT(99)#GT(99), PT(99)#HT(99) 
common TA(99)#VA(99)#SA(99)#ZA{99)#AA(99)#GA(99)#PA(99)#HA(99) 
COMMON TL (99)#VL (99), SL (99), ZL (99)#AL(99)#GL (99),N0L#TLIM 
COMMON TU(99),VU{99)#SU(99)# ZU(99), AU( 99)#bU(99)#N0U#TUIM 
COMMON LNCT 
C0MMGN/FNAME/FNAM(2o) 

loco FQRMAT(1H1,/,A0X#*3DUN0APY INFO SATURATION PRESSURE LINE*) 

1050 FORMAK IHl#/# A3X#*B0UNDARY INFO MAXIMUM VOLUME LINE*) 

1100 FLRMAT(Hl,/#AOX#*dOUNuARY INFO CONSTANT TEMPERATURE LINE*) 

1150 FORMAT ( 1H1,/#A3X#*3QUNUARY INFQ MINIMUM VOLUME LINE*) 

1200 FORMAK AAX,*OUTPUT IN US UNITS FOR *#A6#AA#/# 

1//# 5X#*T*# lOX# ♦V*#9X#*P*#10X#*H*#9X#*A*# 

18X#*CP/R*# 5X#*GAMMA + #6X#*6*#7X#*Z*#UX#+MU*#9X#*K*#8X#+NPR*# 5X, 
2*S/R*# / ) 


125U FORMAT(AAX#*QUTPuT IN SI UNITS FOR »,A6#AA#/, 
1//#5X#*T*#10X#*V*#9X#*P*#XOX#*H*#9X#*A*# 

i8X#*CP/R*# 5X#*GAMMA*#6X,*G*#7X#*Z*# 1 1 X # *MU*# 9X • *K *# 8X # *NPR *# 5X # 
2»S/R*# / ) 

GC TO (100#200#300#AOO)#SIDE 

C SATURATION PRESSURE LINE 

lOJ WRITE (6# 1000) 

GO TO 500 

C MAXIMUM VOLUME LINE 

200 wRITE(6# 1050) 

GO TO 500 

c constant temperature line 


C 

C 

c 


300 WRITE(6#1100) 

GO TO 500 

MINIMUM VOLUME LiNc 


AC 0 

WR 1T6 ( 

6,1150) 

5CD 

IF(UNI 

O.GT.i. 


WR ITt ( 

6,1250) 


GU TO 

5 20 

510 

WRITc( 

6, 1200) 

52 j 

LNCT*A 

RETURN 

END 



GO TO 510 

FNAM(NAME1)#FNAM(NAME2) 
F NAM (NAME 1 ) # FN A M ( N A M E 2 ) 




** 

*♦ 
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SUBROUTINE C3kF3 

i^^4**4**** ***************** ^* ************ ************ 

SUBROUTINE CBRFi COMPUTES THE FOLLOWING PROPcRTIES FOR CtJRF3 
only: PfH/SiZ>ANU CV 

^^****ir4^ ^*^f*^ ^4,^^ ^i^4*** *******^f^*^ *itiiti****i^*^^^*i^4*^m*** ****** 


dimension 1TAB( V9)#i/TAb (99)*STA0(99)#ZTA3(9^)#ATA6I99) 

CUMMUN JA6CA,SUM16U> PC , VC# 6 # UNTO# F T» C T » PS T 0 P# PL OT OUT 
common SUM161#SUM1o 2# SUM 163# SUM! 6A# SUM 165# SUM i 66 # C A P Y , C A PX # TC 
CUMMON CV#PPT# PPV# NAME# name X# NAME 2 

CuMMON N0 T#TTa9#NUV# VTaB#NOS » STA0#NOZ# ZTAB# NOA# ATA6# VIG 
CQMMUN VG(2)#AG(2)#SG(2)#ZG(2)#PG(2)#VGN,I#NfJJ#GG(2)#ASQ#AI»Sl#ZI 
COMMON PS »NN#XPLUTtV9)# ypL0T(99)#GI#GTA8(99)#N0G#G 
COMMON CAPA#CAP6#C4PC#CAPD#CAPE,CAPF#CAPG#CAPH#C APL#cKR 
CUMMON At I# ALPHA# AVI# A2» A3# AA» A5# A6# o2 # B2T# 8 3# B 3T# BA# B AT# 
i8ATA#b5#B5T#36#3oT#C2#C2E#C3#C3E#C5#C5E#EAVI#.EMKTI# 

2H» J# JB60A, JK# JR# J V 1 # J 2 # J A# K# KT I # □ V I B# 0 V 1 82 # 0 VI 8 3 # G V I B A . OV I 8 5 # P # 
3P#RTI#S#SAA#3tt#S8B#SC#S0#SF#SUM10#SUMll#SUM2#SUM3#SUH33#SUM3A# 
ASUM35#SUMA#SUM5#SUM6#SUM9#TI# TI2»TI3#TIA» VI# VIMB#VIfjB2# VIMB22 
CCMMUN VIMB6# 0 VIb6#SUM36#SUM37»SUM38# SUM39# SUM A 0# SUM A 1 # S UM A 2 # 
1SUMA3# VI2# JVI2#A#Z#VIM83#VIMR33# VIM6A# VIMBAA#VIM85#VIM355 
REAL K#KTI# J# JVI# J86DA# J2# JA» JK# JR 
REAL JV12 
REAL JA60A 

COMMON PL (99)#HL(9-9)#'PU(99)#H'J(99) 

COMMON TT(99)# VT(99)#ST(99)#ZT(99)#AT( 99)#GT(99)# PT (99)#HT(99) 

CUMMON TA(99)# VA(99)#SA (99). ZA(99)#AA<99)#GA(99),PA(99),HA(99) 

COMMON TL (99)# VL (99)#SL (99)# ZL(99)#AL(99)#6L(99)#NJL#TLIM 

COMMON TU(99)# VU (99) #SU(99)#ZU(99)#AJ( 99)#GU(99)#N0U#TUIM 

VI3*VI2*VI 

VIA-VI2+VI2 

VI5-V12+VI3 

P=“2.A9597/VI2+j.U27A553/Vl3«0.0O0X789A/VIA 

1 + TI* (0.0720A7/ VI+0.0021 56X7/ VI2-0.00002A Zd 7/VI3 

2 + O.UOC>OC02155/VIA)«( 5.677E-6/VI2-2.617E3/VI A) / TI3 

S »0.UA02 95239 *AL UG iO (TI ) +0. 00019 A+TI-A. 1 75E-8+TI 2-3. 262669AE 6 
l/(VI*TIA)+0.AbA283 7t3 / I V 1 3* T I A ) +0 . 030 6992 A 7 ♦ AL DG X 0 ( V 1 ) 

2-C. 00GA06A078 5/ V 1+2. 293A5AAE-6/ VI 2-X.329297AE-8/ VI 3-0. 062X6X90 
H»O.G175^TI+O.OOuO97*TI2-2.78333E-0*TI3-5. A37782AE6/( VI*TI3) 


3*TI3)-(O.923773A0-O.OCOaO6AO785*TI 
.5369G87E-6*TI)/VI2-(A.AX51 


l+l.X299953t3/ ( VI 
2+(0.0C7621l673-A 
3/VI3+2X.A2227A 
Z-(VI*P)/ (RTl ) 
CV»C.C175+1.9At-A*TI- 
l(VI3*TIA)+A.D6A0785c- 
PPT-0.0720A7/ VI +0.002 
l+(3./TIA)*(5.877t6/VI 
PPV»-( { 2. +2.A9597) /VI 
i+TI*(-0.0720A7/VI2-(2 
2-( A.*.0000GG2155 ) / VI5 
RETURN 
fcNO 


d. 3A999E-8*TI2 + 1. 6 3X3E 
A/VI-A.5869087E-6/VI2- 
19617/VI2-0.00002A797/ 

2- 2.617E3/VIA) 

3- ( 3.*.027A558)/VIA+(A 
.♦.C021^617)/VI3+(3.*. 
)-( (-2.+5.877F6) /VI3+( 


)/VI 

179E-5+3.9878922E-8*TI) 


7/(VI*TIA)-3.339906E3/ 

3.9878922E-3/VI3 

V13+0.0000002X55/VIA 

♦.UC01789A) /VI5 
OOOO2A707)/VIA 
A.*2.6X7E3)/VId)/TI3) 


SUBR'OUTINE C2F6 

C *******^*****4i*** *********************************************** ****** 

C SUBROUTINE C2F6 COMPUTES THE FOLLOWING PROPERTIES FOR C2F6 

C only: P#H#S#Z#ANU CV 

Q *****4 4 444*4*44444 4^4,44 44 444444**4******444**4*4*4*4 4 4 4*4*4^4 44 44***4*44 

DIMENSION TTAB(99)#VTAB(99)#STAB(99)#ZTAd(99)#ATAB(99) 

COMMON JA60A# SUM 160# PC # VC # EM , UN 1 0# FT# CT# PS TOP# PLOT OUT 
CUMMON ^SUMXeX# SUMX62#SUM163# SUMX6A# SUM 165# SUMlt>6# C AP Y# C APX # TC 
COMMON CV#PPT#PPV# NAME# NAME!# NAME 2 

COMMON NOT#TTAB#NOV# V TAB# NOS# STAB# NOZ# ZT AB# NOA# AT A8# V I G 

COMMON VGC2)»AG(2)#SG(2)#ZG(2)»PG(2)»VGN»I#N# JJ#GG(2)# ASQ,AI#SI#ZI 

common PS#NN#XPL0T(99)#YPL0T(99)#GI#GTAB(99)#N0G#G 

COMMON capa#capb#capc#capd#cape#capf#capg#caph#capl#err 
COMMON AEI#ALPHA#AVI# A2#A3#AA#A5#A6#B2#a2T#B3#B3T#6A#BAT# 
XBATA#B5#B5T#86#d6T#C2#C2E#C3#C3E#C5#C5E#EAVl#EMKTI# 

2H# J# JB60A# JK# JR# JVI# J2# JA#K#KTI#0VIB#0VIB2#0VIB3#0VIBA#0VIB5#P# 
3R#RTI#S#SAA#SB#S8B#SC# SO#SF# SUMIO# SUM11#SUM2# SUH3# SUM33# SUH3A# 
ASUM35#SUMA#SUM5#SUM6#SUM9#TI#TI2#TI3#TIA#VI#VIMB#VIMB2#VIMB22 
COMMON VIMB6#OVI86,3UM36#SUM37#SUM38#SUM39#SUHAO#SUMA1#SUMA2# 
1SUHA3#VI2# JVI2#A#Z#VIMB3#VIMB33#VIMBA# VIMBAA#VIMB5#VIMB55 
REAL K#KTI#J# JVI# JB60A# J2# J 4# JK# J R # JV 1 2# J A 60A 
COMMON PL (99)#HL(99)#PU(99)#HU(99) 

COMMON TT(99)#VT(99)#ST(99)#ZT(99)#AT(99)#GT(99)#PT(99)#HT(99) 
COMMON TA(99)# VA(99)#SA(99)#ZA(99)#AA(99)#GA(99)#PA (99)#HA(99) 
COMMON TL (99)#VL (99)#SL (99)#ZL(99),AL(99)#GL(99)#NQL#TLIM 
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CCMr.GN Tu(99> » VJl99),SUt99)> ZU(99)^ AU(9 ) # GU I 99 ) > NUU# T U 1 

CC-hMUN l\Cl 

b6TA*.0u8223b61553 

ALP*ie*202769'+2 

3U P=. 07775539769 

kTI*K’^TI 
J*t . Ib5053 

JK*J+P 

P*RTI/(VI-3lTA)-aLP/ (Vl*(\/I + 8ETA)*SCRT (TI) ) 

3 5 5*O.02 3 7iJ7 759 3 7*ALOG i T1 ) +♦ 000396365133 + TI 1421 1 Oa 9t-06*T 1 2 / 2. 

1 + .76ii75b554t-U+TI3/3. +JR*ALaG(Vl-BETA)-( J*ALP / (2.*BeTA*ri**l. 5) » 

2 +AL JG( ( VI+BETA) /VI)-. 15657+.26902175b+03/ (2.*TI2) 
H*.0237e775437»TI+.OCu3463651 333*TI2/2 .-.14211084t-06*TIi/3.+ 


40 


45 


5C 


1.76xi753554t-ll*TI4/4.+.26902175E+03/Tl+J^P*VI-( (3.+J+ALP) 
l/(2.*5tTA*Tl**.5))*AL0G{(VI+8ETA)/Vl)+1.55599999 
Z»(VI*P)/ (RTI ) 

C V». 023 78775437+ .oJOa4t3f 513 33^TI-. 142 1108 hE-j 6*TI 2 
1+. 7611753354E-li+TZ3-.26902175e+0i/ri2+( (3.+J^ALP)/ 
2(4.*BETA+TI^^1.5))*AL0G<{VI+BETA)/VI) 
HPT=R/{VI-&ETA)+ALP/(2.*VI*(VI+8eTA)*TI**1.5) 

PPV--PTI/((VI-BLTA)+(Vl-eETA))+{ALP*{2.*VI+3bTA))/(VI2*(VI+0ETA) 

l*(Vl+bElA)+TI+*.5) 

PP V»-PPV 

RtTURN 

END 
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bUBROUTINE CNST5 

*4 ************ ** 00 **i^*** 4 **04 ******* * 4 -* ***>**** ****** 

SUBROUriNF CNSTb ASSIGNS THE CONSTANTS ‘^BOUIRBD IN THt THbRMOOTNArtlC 
tOUATIONS FOR WHICH EVER FREON COMPOUND HAS BEEN SELECTtD 


FRECN PRODUCT BULLETINS ARE AVAILABLE FROM THE FREON PRODUCTS 
DIVISION OF c. I. DU PONT OE NEMOURS € CO., INC. WILMINGTON, 
CbtAWARE 19698 


DIMENSION TTABC^'y ),VTa6 (99),STAB(99),ZTA3(99), ATAB{99) 

COMMON JA60A,5UMitJ, PC, VC,E*1,UNI0,FT*CT,PST0P, PLOT OUT 
COMMON SUM161,SUMib2,SUM163,SUMi64,SUM165, $UM166,CAPY,CAPX, TC 
COMMON CV,PPT, PPV, NAME, NAME 1, NAME 2 

COMMON N0T,TTA8,N0V, VT A 0, NOS , S TAB , NOZ, ZT A8, NQA, AT A0, V I G 
COMMON VG(2),AG(2),SG(2),ZG{2),PG{2),VGN,I,N, JJ,GG(2),ASQ,AI,SI,ZI 
COMMON P5,NN, XPL 0r(99), V PL Of ( 99 ), GI, GT A B ( 99 ), NOG, G 
COMMON CAP A, CAP6, C APC, CAPO, CAPE, CAPF,CAPG,CA PH, CAPL, ERR 
COMMON AE I, ALPHA, AVI, A2, A3, A4, A5, A6,B2,B2T,B3,B3T, 04, 04T, 
lb4T4,B5,35T,B6,B6T,C2,C2E,C3,C3E,C5,C5E,cAVI,EMKTl, 

2H, J, J8 60A, JK, JR, JVI, J2^ J4,K,KTI,0VIB,DVIB2,0VIB3,0Via4,0VlB5,P, 
3R,RTI,S,SAA,S8,S38,SC,SD,SF,SUM10,SUM11,SUM2,SUM3,SUM33,SUM34, 
4SUM35,SUi4,SUM5,SUM6,$UM9,TI,TI2,TI3,TI4, VI,VIM8,VIMB2> VIMB22 
COMMON VIMB6,0VlB6,SUrt36,SUH37,SUM36,SUM39,SUH40,SUM41,SUM42, 
1SUM43,VI2, JVI2, A,Z,V1MB3,VIMB33, VIM84, VIMB44, VIMB5, V1MB55 
PEAL K,KTI,J,JVI,J360A,J2,J4,JK,JR 
REAL JVI2 
PEAL JAeOA 


INITIALIZATION OF THt THERMODYNAMIC CONSTANTS 


DO 10 1-1,99 
STAB (I)*0.0 
10 CONTINUE 
NCS-0 

CAPA-CAP3-CAPC-CAPD-CAPE-CAPF-0.0 

capg»caph»capl«capx«capy-tc*o.o 

PC-VC-EM-FT-CT-0.0 


R*A2*B2*C2*A3=Bj»0*0 
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75 


80 


85 


90 


95 


100 


105 


110 


c 

c 

c 

c 

c 


c 

c 

c 

c 

c 


c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


c 

c 

c 

c 


C3*A9*3^*A5*35»C5=j.O 

Ab«B6*S8»K*ALPHA»SAA»0#0 

SBB»SC*30*SF»U«0 

tRR*C. lE-0<t 

J*. 1650505 

PST0P».07A 

6U TQ (100/^:jC> JO# 5C0#600> 700 #800^ 90w»»1000i 1100 #1200) jNAMc 


FkED.>i 11 (CCL3F) INPUT CONSTANTS 
KtFtfthNCt - DR. J. J. HARTIN# UNIV. 
PRODUCTS BULLETIN T-1 a 


OF MICHIGAN AND FkEQN 


100 VIG*.60 S CAPA*A2. i*t702865 4 CAP B*-A3AA. 3A3807 $ C A PC *- 12 . d A 596753 
CAPD*C.00ACC83/2507 i t A PE* 0 . 031 36053 5 6 1 CAPF*862.C7 
CaPX* 50.5A16 $ CAPy*-0.G9ie395 $ R»0.073ix7 S A2»-3. 126759 
P2*1.31b523b-03 i C2 *-3 5 . 769990 S A3»-0. 0253^1 S 0 3 - A • 8 75021 E-05 
C3»1.2203o7 $ AA*1 .687277E-03 $ 0A*-1. d05062E-06 
A5*-2.358930E-05 $ B 5 • 2 . A A8 303 E-08 % C 5*-i . A70 379 E-0 A 
A6*l.U5750Ab+08 1 36*-9 . A7 2 10 3E +0A 4 K».0Q5306 $ ALPHA«-5dO.O 
Sb*0. 00190 $ SAA»0. 023815 $ S B B* 2 . 798 8 23 E-OA S SC *-2 . 12 373 AE -0 7 
SD*5.99C18E-li $ S F »- 3 36 • 8 C 7030 $ PC-96.326 $ TC-65A.67 
VC»O.A5838 t EM*137.3o $ FT*291.67 J CT-1060.0 
CRAB*6. 5 
DO 15C I*l#99 
NCS* I 

CRAB«CRAB+.5 
STAB ( I )»CRAB 

IF(STAB(I) .EQ.15.5) GO TO 160 
150 CONTINUE 
160 RETURN 

FREON 12 (CCL2F2) INPUT CONSTANTS 

REFERENCE - R E F R I b t R A T I NG ENGINEERING VOL. 63# PG 31# SEPT. 65 
AND FREON PRODUCTS BULLETIN RT-21 


20U VIG*.05 $ CAPA«39. 86381727 $ C AP B *-3A3 6. 632 2 28 $ C APC *-l 2 . A7 1 522 28 
CAPD*0.0OA730AA2AA2 

CAPX»39. 55655122 S C A P Y *-0 .0 16 5 379361 $ R»0.08873A 


A2--3.A0972713A i 62*0 .00159A3A8A8 % C 2 *-56 . 762 76 71 
A3*0.060239AA65A 4 3 3 *-l . 8 79618A 3 1 E-05 % C 3 » i . 3 1 13 9908 A 
AA*-0.0005A8737007 1 6 5 *3 . A 6 033 A E-09 $ C 5*-2 . 5A 390678 E-05 
K«, 007897 $ $8*0.0065093886 $ 3 A A* 0. 00809A 5 S 386*0.000332662 
SC*-2.A13396.E-07 i S 0*6 . 72 36 3E-1 1 $ PC*596.9 S TC»693.30 
VC*0. 02870 $ EJ1*i20.93 S FT*207.67 4 CT*1060.0 
CRAB-e. 5 
DO 250 1*1»99 
NOS*I 

CRAB*CRAB+.5 
stab (I )*CRAB 

IF (STAB ( I) .£3.16.5) GO TO 260 
250 CONTINUE 
260 RETURN 

^^t**¥************^*************t*********^*’¥**<¥******^*************** 

FREON 13 (CCLF3) INPUT CONSTANTS 

^^tt****** note s at THIS TIME ERRORS EXIST IN THE CONSTANTS 
AND THIS FREON CAN NOT BE SELECTED - PLEASE REFER TQ THE BULLETIN 
SHOWN FOR THE AVAILABLE THERMODYNAMIC DATA. 

REFERENCE - EO. UF STATE# DR. J. J. MARTIN# UNIV. OF MICHIGAN 
AND FREON PRODUCTS BULLETIN X-95. VAPOR PRESSURE AND HcAT 
capacity# industrial £ ENGINEERING CHEMISTRY V0L.A4# PG 188# 

JAN. 1952 

300 VI6-.0278 4 C Ap A*25. 96797A98 $ C A P B— 2 A09 . 5382 17 4 C A PC —7 . 1 723^39 
CAP0-0.0025A515398 $ CAPE* 0.2803010913 $ CAPF«5A6.0 4 CAPX-20.9I1 
CAPY—0. 05676 $ R*0. 102728 $ A2--3 . 083 <»17 S B2*2 . 3<»1659 5E-3 
C2--10.2126A3 $ A3*-O.O5085A $ B 3* 5.67 1268E-05 $ C3-0. 571958 
A^*1.026061E-03 4 BA*-1 . 338679E-06 $ A 5 — 5 . 2906 A9E-06 
B5-7.395111E-09 $ C5--3. 87<»233E-05 $ A6*7. 3706O1E + O7 
B6»-7.A35565E+0<> 4 K*. 00735835 $ ALPHA*-625.0 S SB*0.00«r8 
SAA-0. 01602 4 S 86*2 . 8 2 3 E-OA $ SC*-1. 159E-07 $ PC-561.3 
TC«5<»3.6 $ VC*0. 0277239 4 €M«l6A.<r7 4 FT-165.67 4 CT-1060. 

360 RETURN 

FREON 1381 (CBRF3) INPUT CONSTANTS 
REFERENCE - FREON PRODUCTS BULLETIN X-65 
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115 


120 


125 


130 


135 


1^0 


145 


150 


155 


160 


16:^ 


17C; 


175 


160 


185 


190 


400 VIG-.05 S R«. 0720565 $ PC-575.0 $ TC- 612.6 $ VC-0.02150 
EM-148. 93 $ FT-190.0 S CT-1060.0 
CAPB-1.0 
CRAB-4.00 
DO 450 I«l>99 
NDS-I 

CRAB-CRA8+.5 

STAB(I)-CRAB 

IF(STAB(I).EQ.12.50) GO TO 460 
450 CONTINUE 
460 RETURN 

Q 4 ********* *************** ******************* 

C FREON 14 (CF4) INPUT CONSTANTS 

C REFERENCE - DR. J. J. MARTIN# UNIV. OF MICHIGAN 

C ********** ***********tif^****^it,:t^********t***^i*********^^*^;^^4,4, 

500 VIG-. 032998 S C A PA -20 . 7154 538 9 % C APB--2467 . 5052 85 

CAPC— 4.69017025 $ C APD -0. 00064798076 % CAPE-0.770707795 

CAPF-424,0 S CAPX-86. 102162 ^ CAPY-0. 36172528 

R-0. 1219336 $ A2 — 2.162959 S B 2- 2 . 1351 14E-03 

C2--18. 941131 $ A3-4.404057E-03 $ B3- 1 . 2828 l8e -05 

C3-0. 539776 t A4-1.921072E-04 S B4— 3 . 918 2636-07 

A5— 4.4810496-06 S 6 5-9.0623186-09 S C 5— 4. 836678E-05 

A6-5. 8388236+07 $ 86- -9 . 26392 3E+04 $ K-. 009768 

ALPriA--661. 199997 i SB-0.0015 J S A A-3 . 005592 32E-02 

SBB-2.37043352E-04 $ SC — 2 . 8 56600 77E-0 8 S SO — 2 . 95338 0O6E-11 

PC-543, lb $ TC-409.50 $ VC -0 . 025 60163 $ EM-38.01 

FT-160,67 S CT-iUbO.O 

CRAB-23. 5 

DO 550 I-i#99 

NOS-I 

CRAB-CRAB+.5 

STAam-CRAB 

IF(STA8(I>.60.40.5) GO TO 560 
550 CONTINUE 
560 RETURN 

Q 1^*4 ********************************************* ^*******,^*4 ^^*0******i* 

C FPEDN 21 (CHCL2F) INPUT CONSTANTS 

C RtFERENCE - FRtjN PRODUCTS BULLETIN T-2i 


********************************************************************** 

60C VIG-.06 S CAPA-42.7908 $ C A P8 -•^4261 . 34 $ C A PC --1 3 . 0295 
CAPD-0. DC39851 i R-0. 10427 % A2--7.316 J 82-0.00464210 
A2--U. 20382376 $ 63-O.COC3593 X SAA-0,0427 $ SBB-0. 000140 
PC-750. 0 S TC-8i2,9 $ VC-0,030675 J EM-102.93 X FT-240.67 
CAPX-76.294 X CAPY — .1104 
CT-lOtO.O 
LFA8-9.5 
DO 650 I»l#99 
NDS-I 

CRAB-CRA8+.5 

STAB(I)-CRAB 

IF ( STAB ( I) . EQ.2J.O) GO TO 660 
650 CONTINUE 
660 RcTUk^ 

********************************************************************** 

FREON 22 (CHCLF2) INPUT CONSTANTS 

********** NQ7t : at THIS riHE ERRORS EXIST IN THE CONSTANTS 
AND THIS FREON CAN NUT BE SEI^ECTED - PLEASE REFER TO THE BULLETIN 
SHOWN FOR THE AVAILABLE THERMODYNAMIC DATA. 

KEFERtNCE - FREON PRODUCTS BULLETIN T-22 
********************************************************************** 
700 VlG-,06 X CAPA5-29, 35754453 X C AP B--33 4 5 . 19 3 1 52 X CAPC —7 . 86103122 
CAPD-C.C-0219C939044 $ C A FE-0 . 445 746703 X CAPF-686.1 
CAPX»t2.40C9 X CAPY--0, 0453335 $ R-0. 124098 X A2--4. 353547 
B2-0. 002407252 X C 2--44 . 0668 68 X A3—0. 017464 $ 0 3- 7 . 62 789 £-05 
C3-l.*t33763 X A4 -0 . 00 2 3 1 01 42 X 34»-3. 605 723E-06 
A5«-3.724044i:-05 X 8 5 - 5 . 3 55465E-08 $ C 5»-i . 8 450 5 1 E-04 
Afc-1.363307E+Od X B6- -1 . 6726 12E+05 X K-, 00632054 X ALPHA— 543,2 
SE-0.002 X SAA-0. 02812836 X S8B-2. 2554036-04 X SC— 6 . 509607E-08 
SF-257.341 X PC-721.906 X TC-664,50 X VC-0.030525 X EM-86. 48 
FT-203.67 $ CT-1060.0 
PtTUkN 


FPEDN 23 (CHF3) INPUT CONSTANTS 
RtFfcRENCE - A. I. CH. t. JOURNAL VOL. 


5/ PG 125/ MARCH 1959 


800 VIG-,06 X CAPA»32fc. 90653 $ C A P B--7952 . 7691 3 X C A PC --144 . 5 14 2 304 
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CAPD»0.2<»21150182 $ C APH — 2. 12806652AE-04 $ C APL »9 . A3 A9 55A2E-08 
CAPX-A1.569 $ CAPY— .25603 

R-0. 153270 $ A2--5. 016053028 $ 0 2-3 . 105162A8 E-03 
C2--1.308703305E+02 $ A3-9. 781099O57E-O2 $ 0 3--3 . 006138 6AE-05 
195 C3-3. 53359637 % AA— 1. 09A517281E-03 S B 5-1 . 112 366387E-08 

C5— ‘1.82A691A6E-0A 
K-. 01021678 

S0-O.OO125 $ SAA-0. 07628087 $ S00 «-7. 561 805E-06 
SC-3.9065696E-07 S S0--2 . A5A905E-10 S PC-701. A2 $ TC-530,33 
200 VC-0.030510 $ EH-70.02 $ FT-212.27 S CT-1060.0 

CRAB-6.00 X 
DO 050 1-1,99 
NQS-I 

CRA0-CRAB+.5 
205 STAB<n-CRAB 

IP(STAB( I ) .EQ.2A.50) GO TO 860 • 

850 CONTINUE 
860 RETURN 

Q if 4****** ****** ***4^ ^*^*4 **************** ¥*^**^** *4***** *1^^**^***^**^ 

210 C FREON 113 (CCL2FCCLF2) INPUT CONSTANTS 

C REFERENCE - I. £ EC. VOL. 32# PG A97#698#976 # APRIL-JULY 19A0 

C and FREON PRODUCTS BULLETIN T-113A 

Q *****^* ******** 4* *4* ********************************** 4* ******* *4^***^ 

900 VIG-.60 S CAPA-33.0655 S C AP0--A33O.98 $ CAPC--9.2635 
215 CAPD-0.C020539 $ CAPX-25.190 % C APY--0 . A0552 S R-0. 05728 

A2--A.035 * 02-0.002618 S A3— 0.021A $ 03-0.0000500 
SAA-0. 07963 $ S 30-0. 0001159 $ PC-71.07 S TC-679.67 S VC-0.A827 
EM-187. 39 $ FT-A83.67 S CT-1060.0 
PSTOP-1.60 

220 CRAB-7.5 

DO 950 I-l#99 
NQS-I 

CRAB-CRAB+.5 

STABtn-CRAB 

225 IF (STA0{ I ) .EQ.13.00) GO TO 960 

950 CONTINUE 
960 RETURN 

C ********************************************************************** 


230 


235 


2A0 


2A5 


250 


255 


c Freon iia ccclf 2 Cclf 2 i input constants 

C REFERENCE - JOURNAL OF CHEH. £ ENG. DATA VOL. 5# PG 33A# JULY 

C 1960 

1000 VIG-lO.C $ CAPA-27. 071306 $ C AP0--5113 . 7021 i C A PC «-6 . 3086 76 1 
CAP0-6.913003E-0A $ C A P E -0 . 78 1 A211 1 002 $ CAPF-768.35 
CAPX-25. 33966211 $ CAPY—0. 1151371756 $ R « 0 . j 6?780807 
A2--2.385670A $ B2-1 . 0601207E-03 $ C2- -6 . 56A 3oA B 
A3-C.03A055687 i B 3*-5 . 3336A’9 AE-06 $ C 3 -0 . 1 63 660 5 7 
AA--3.857A81E-JA I A 5- 1 . 60 1 7659E-06 S B5-b . 2 62 33 A1 E-lU 
C5--1.01653i^E“05 J K-.0039790A $ SB -0 . 00 591 A90 7 S SAA-0. 0175 
SBB-3.<t9E“0A i 5C--1.67E-07 

PC-3.0.9A $ TC-A35.67 $ VC-3.733 S EM-170. 9A S FT-322.67 

CT-1060.0 

CRAB-6.5 

DO 1050 I-l#99 

NOS-I 

CRAB-CkAB+.5 
STABU )-CRAB 

IF (STAB ( I ) .EQ.i5.C0) GO TO 1060 
1050 CONTINUE 
1060 RETURN 

C FREON 116 (CF3CF3) INPUT CONSTANTS 

C reference - FREJN PRODUCTS BULLETINS 116 AND X-B0B2 

1100 VIG-l.lOOOOA i R-.077755A t PC-33.9933 $ TC-381.67 $ VC-. 81309 
EM-138. 02 $ FT-3x0.9 $ CT-1060.0 
CAPA-1. 0 
CPAB-9.50 
CO 1150 I»l#99 
NQS-I 

CPAB-CRAB+.5 

STAb(I)-CRAB 

IF(STAB( I) .EO.16.50) Gu T3 1160 
1150 CDNTIf'UE 
116U RETURN 
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C FREON C3X8 (C-C<»F8) INPUT CONSTANTS 

C REFERENCE - JOURNAL OF CHEN. £ ENG. DATA VOL. 7p PG 68^ JAN 1962 

C *««♦*♦#*«** * A A** A **«♦♦*«♦ 

1200 VIG-.08 S CAPA-15. 63^2 $ C APB— ^ 301 .063 S CAPC--2 .128A01 
CAP0=“0. 00119759 $ CAPE -0.6625098 $ CAPF-714.0 
CAPX*12.1921<»2<»2 $ C AP T—O . 16828 870 79 S R-0. 0536^569795 
A2--1. 894737^ S B2*9.8<r8^7<»5E-0<r S C2— 28.542156 
A3-0. 026479892 S B3--6 . 862101E-06 S C3-0. 66384636 
A4--2.5465234E-04 t A5-6.0887086E-07 S 85*8 .269634E-10 
C5--3. 8491456-05 S K-. 00715031 $ SB-0.0060114165 
SAA-0. 02251781573 $ SB8-3. 6990781416-04 
SC— 1.648425224E-07 % S D-2 . 1 52780846E-1 1 $ PC-312.195 
TC-671.1 $ VC*. 0630 S EM-200.04 $ FT-417.17 S CT-1060.0 
PST0P-.80 
CRAB-5.5 
DO 1250 I-l>99 
NOS-I 

CRAB-CRAB+.5 
STAB (I )-CRAB 

IF(STAB( I).EQ.14.00) GO TO 1260 
1250 CONTINUE 
1260 RETURN 
END 


SUBROUTINE GLlNE 

c ♦♦♦♦♦♦*♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦*♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦*♦♦♦♦♦♦♦♦♦♦♦ 

C SUBROUTINE GLINE COMPUTES LINES OF CONSTANT G^ ISENTROPIC 

C EXPANSION EXPONENT 

c 

DIMENSION TTAB(99)> VTAB<99)» STAB(99).ZTAB<99), ATAB(99) 

COMMON JA60A^ SUM160iPC#VC>EM#UNI0*FT#CT#PST0P>PL0T0UT 
COMMON SUM161> SUM 162# SUM163# SUM164# SUM165# SUM166# C AP Y# CAPX# TC 
COMMON CV#PPT#PPV#NAME#NAME1#NAME2 

COMMON N0T#TTAB#N0V# VTAB# NOS# STAB# N0Z#Z TAB# NOA# ATAB# VIG 

COMMON VG(2)# AG(2 )# SG(2 )#ZG(2)#PG(2)#VGN#I#N# JJ#GG(2)#AS0#AI#Si#ZI 

COMMON PS#NN#XPL0T(99)# YPL0T{99)#GI#GTAB(99)#NGG#G 

COMMON CAPA#CAP0#CAPC#CAPD#CAPE#CAPF#CAPG#CAPH#CAPL#ERR 

COMMON AEI#ALPHA#AVI# A2#A3# A4# A5# A6#B2# B2T#B3# B3T# B4#04T# 

1B4T4#B5# B5T#86# B6T#C2# C2E# C3» C3E #C5#C5E# EAVI#EMKTI# 

2H# J# JB60A# JK# JR# JVI# J2# J4# K# KTI# OVI B# 0VIB2# 0VIB3# 0VIB4# OVI B5# P# 
3R#RTI#S#SAA#SB# SB0#SC# SO#SF# SUMIO# SUMll# SUM2# SUM3# SUM3 3# SUM34# 
4SUM35#SUM4#SUM5#SUM6#SUM9#TI#TI2#TI3#TI4# VI#VIMB#VIMB2# VIMB22 
COMMON VIMB6#0VIB6#SUM36#SUM37#SUM38#SUM39# SUM4 0# SUM41 # SUH4 2# 

1SUM4 3#VI2# JVI2#A#Z#VIHB3#VIMB33# VI MB4# VI MB44# VIMB5# VI MB 5 5 
REAL K#KTI#J# JVI# J06OA# J2# J 4# J K» J R# J VI2# J A60A 
GI-GTAB( U 
DO 2 N-1#NDV 
VI-VTAB(N) 

CALL WAR 
JJ-1 

44 TI-VG(JJ) 

CALL TVAR 
CALL GOTV 
GG (J J )-G 

IF< ABS(GG( JJ )-GI )-£RR*GI)70# 71# 71 

71 1F( J J-l)72#72#43 

72 JJ-2 

VG(2 )-VG(l )41.01 
60 TO 44 

43 VGN* ( <VG(2)-VG(1) )/(G6(2)-6G(l) ) ) 

1*(GI-GG( 1) )+VG(l) 

IF(VGN)46#46#45 
46 VGN-.5*V6(2) 

45 &G(l)-66(2) 

V6(1)-VG(2) 

VG(2 )-VGN 
GO TO 44 

70 CALL PHQTV 
2 CONTINUE 
RETURN 
END 
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SUBROUTINE GLINET 

C *4^*^**^f^** *4 ****^**4i***4^m** *********<¥ 

C SUBROUTINE GLINET IS USED TO COMPUTE LINES OF CONSTANT G> 

C ISENTROPIC EXPANSION EXPONENT 

C *¥***** ^**^ * ****M**i^**M* ****************** ****^**4f*4 ******* *********** 

DIMENSION TTA0( 99)#VTAB(99)»STAB(99),ZTAB(99)i ATAB(99> 

COMMON JA60A/SUM160^ PCi VC»EM,UNIO#FTf CT>PSTaP#PLOTOUT 
COMMON SUM161#SUM162>SUM16 3# SUM164> SUM 165# SUM166, C AP C A PX# T C 
COMMON C V# PPT#PPV#NAME# NAME1#NAME2 

COMMON NDT#TTA3#N0\/# VTAB,N0S#STAB#N0Z#ZTAB#N0A# ATABf VIG 

COMMON VG(2># AG(2)#SG{2)#ZG(2)#PG{2)#VGN#I#N# JJ#GG(2)#ASQ# AI#SI#ZI 

COMMON PS#NN#XPL0T(99)#YPLaT(99)f GI#GTAB(99)#N0G#G 

COMMON capa»capb#capc#capd#cape#capf#capg#caph#capl#err 

COMMON A£I#ALPHA#AVI, A2, A3# A4»A5#A6#B2#B2T#B3#63T#B4,B4T# 
1B4T4,B5»B5T#B6#B6T#C2#C2E#C3#C3E#C5#C5E#EAVI#EMKTI# 

2H# J# JB6DA#JKj JR# JVI# J2# J4#K#KTI>OVIB#OVI02#OVlB3,OVIB4#OVia5#P# 
3R#RTI#S#SAA#Sa#SB0#SC#SD#SF#SUMlO#SUMll#SUM2#SUM3#SUM33,SUM34# 
4SUM35#SUM4#SUM5# SUM6# S U M9# T I # TI2 # T 13# T 1 4# V I # VI MB# V I MB2# V I HB22 
COMMON VI MB 6# OV I 0 6# SUM 36# SUM 3 7# S UM 30# S UM39# SUM40 # S UM 41# SUM42# 
1SUM43#VI2# JVI2#A#Z#VIMB3#VIMB33# VIMB4, VIM044#VIMB5# VIM055 
REAL K#KTI#J#JVI# Jd60 A# J 2# J 4 # JK# JR# J V I 2 # J A60 A 
GI-GTAB ( I ) 

DO 2 N«1#N0T 
TI*TTAB (N) 

CALL TVAR 
J J»1 

44 VI-VG( JJ) 

CALL WAR 
CALL GOTV 
GG( J J) «G 

IF (ABS (GG( JJ )-GI )-ERR=«GI )70# 71# 71 

71 IF(JJ-1)72#72#43 

72 JJ-2 
VG(2)*VG(1)*1.01 
GO TO 44 

43 VGN*t(VG(2)-VG(l))/(GG(2)-GG(l))) 

1+(GI-GG(1M+VGU) 

IF(VGNJ4o,46#45 

46 VGN*.5*V6{2) 

45 GG(1)-GG12) 

VG(1)=VG(2) 

VG( 2 )-VGN 
GO TO 44 

70 CALL HHOTV 
2 CONTINUE 
RETURN 
END 


1 


5 


10 


C 

C 

C 

C 


SUBROUTINE GOTV 


SUBROUTINE GOTV COMPUTES G*F(T#V)# ISENTRUPIC EXPONENT AS A 
FUNCTION OF T AND V 


DIMENSION TTAB (99) #VTAb ( 99)# STAB(99 )>ZTA0(99)# ATAB(99) 

COMMON JA6OA#SUMi6J#PC#VC»EM»UNia#FT#CT#PST0P»PL0T0UT 
COMMON SUMltl#SUMlb2#SUM163# SUM164 » SUM 165# SUM 166# C AP Y# C APX# TC 
COMMON CV#PPT#PPV#NAME#NAME1#NAME2 

COMMON NGT#TTA3#N0V#VTAB»NDS#STAB#N0Z# ZTAB#NOA#ATAB#VIG 
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15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


65 


70 


75 


80 


C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


COHf^QN v/G(2), AG(2),SG(2)>ZG(2 )>PG(2)^VGN,I>N# JJ,GG(2i#ASQ^ AI,SIiZI 
COMMON PSi NN*Xr>LOT (99),YPL0T(99) ,GIfSTAB(99),N0G^G 
COMMON CAPA,CAP8#CAPC>CAPD»CAPE#CAPF»CAPG#CAPH#CAPL»ERR 
COMMON AEI, ALPHA, AVI>A2^A3>A4,A5,A6^B2,B2T#B3^33T#B4,B4T> 
lB4T4,B5,B5T,B6,a6T,C2,C2E,C3,C3E,C5,C5E,tAVI,EMKTI, 

2H,J, JB60A, JK, JR, JVI, J2, J4,K,KTI,0VIB,QVIB2,0VlB3,QVIB4,a\/IB5,P, 
3R,RTl,S,SAA,SB,SbB,SC>SD,SF,SUMlO,SUMU,SUM2,SUM3,SUM33,SUM34, 
4SUM3 5,S0M4,SUM5,SUM6, S UM9, T I , T 12 , T 13, T Z 4, V I , V I MB , V I MB2 , V I MB 22 
COMMON VIMB6, OV I B 6, :> UM36 , SUM 37, SUM36, S UM39, SUM40, SUM4 1, SUM42, 
1SUM43,VI2, JVI2,A,Z,VIMB3,VIM333, VIM64, VIM344, V1MB5, VIM355 
REAL K,KTI,J,JVI, J36QA, J2, J4, JK, JR, JVI 2, JA60A 



IF (CAPA. tU.1.0) GO TU ICOO 



IF(CAPa.Nt.l.OJ GO TO 20C0 



VI3- VI2+VI 
VI4-VI2+VI2 


VI5»VI2*VI3 

P»-2. 49597/ VI 2+0. 0274 558/ V 13-0. 00017894/VI 4 
i+T I ♦ (0.07204 7/ VI +0.0021 9617/ V 12-0. 000024 787/ VI3 
2+t .OOOOCa2155/VlHi-( 5.877E6/VI2-2.617E3/VI4)/TI3 
C V-O.C 175+1.94 t-4*TI-8.34999E-8*TI2+i.6313E 7/ (VI *114 )-3.389986E3/ 
1(VI3*TI4 >+4.Go40/a5fc-4/VI-4,5 369087E-6/VI2-3.98 789 22E-8/VI3 
PPT=0.072047/VI+0.00219617/VI2-0. 000024787/ VI 3+0.0000002155/ VI4 
I+(3. / TI4M(5.8 77c6/VI2-2,617E3/Vl4) 

PPV-I ( 2. *2.4959 7) / VI3-( 3. *.02.74558 )/VI4+( 4. *.00017894) /VI 5 
1+TI * (-0.072047/ VI2-( 2. *. C0219617) /VI3+( 3.*.000024737) /VI4 
2- (4.*. 0000002155) /VI 5 )-( (-2 . ♦ 5 . 8 7 7E6 ) / V I 3+ ( 4 . *2 . 61 7E 3 ) / V 1 5 ) / T I 3 ) 
A«JVI2*TI*PPT**2/CV-V12*PPV 
GC TO 2001 
1000 CONTINUE 



BETA*. 008223681553 
ALP*38. 20276942 
R*. 07775539769 
RTI*R*TI 

P«RTI/ ( VI-BETA )-ALP/ ( V 1 * ( V I + B E T A ) *SCR T ( TI ) ) 

CV*. 02370 775437+. 00034 6365 13 3 3*TI-. 142 11084E-06+TI 2 
1 +.7611753 554E-11+TI3-.2 69021 75 E+03/ TI2+( (3.*J* ALP)/ 
2(4.*bETA*TI**1.5))*ALDG((VI+3ETA)/VI) 

PPT-R/( VI-BETA)+ALP/(2.*VI*(Vr+8£TA)*TI**1.5) 

. PPV*-RTI/( ( VI-BETA )♦( VI-BETA T) + (ALP*( 2.* VI+8ETA) ) / ( V I 2* ( V I + B ET A ) 
1*(VI+BETA)*TI**.5) 

PPV--PPV 

A*JVI2*TI*PPT**2/CV-VI2*PPV 
GO TO 2001 



2000 P-RTI*OVI6+SUM2*OVlB2+SUM3*OVra3+SUM4*OVI84+SUM5*OVlB5+SUM6*EAVI 
CV-SUM160-SUM38*SUM36 

PPT* (R ♦OVIB+SUM39*OVIB2+SUM4O*OV1B3+SUM43+SUM41*OVI05) 

PPV* (RTI*0VIB2+SUM33*0VIB3+SUM34*0VIB4 

2+SUM42*0VIB5+SUM35*0VIB6-A£I*SUM6) 

A»JVI2*TI*PPT**2/CV-VI2*PPV 
2C01 CONTINUE 

ASQ*A*4633.056 
G-A /(P*VI) 

RETURN 

END 
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SUBROUTINE PHOTV 

C SUBROUTINE PHOTV COMPUTES THE THERMODYNAMIC PROPERTIES OF THE 

C VARIOUS FREON COMPOUNDS 

C 444 4#444 444444444 44444 444444444* «4444444444*444444444444<4444444**44444 

DIMENSION TTAB(99)/VTAB(99)»STABC99)#ZTAB(99), ATAB(99) 

COMMON JA60A^ SUM160#fC^ VC»EM»UNIO,FT#CT#PSTOP#PLOTOUT 
COMMON SUM161,SUM162^SUMl63f SUM16^,SUM165,SUH166,CAPY>CAPX,TC 
COMMON C V,PPT#PPV# NAME, NAME 1>NAME2 

COMMON NOT,TTAB,NOV, VTAB,N0S,STAB,N0Z»ZTAB,N0A,ATAB, VIG 
COMMON VG(2),AG(2),SG(2),ZG(2)#PG(2),VGN,I,N, JJ,GG(2),AS0#AI#SI*ZI 
COMMON PS^NN, XPLDT<99), YPL0T(99),GI,GTAB(99),N0GjG 
COMMON CAPA,CAPB,CAPC,CAPO,C APE,CAPF,CAPG,CAPH,CAPL, ERR 
COMMON AEI,ALPHA,AVI,A2,A3,A^,A5, A6,B2,B2T,B3,B3T,B^,B4T, 
lB<»T^,B5,B5T,fl6,B6T,C2,C2EiC3,C3E,C5,C5E,EAVI,EMKJI, 

2H, J, JB60A# JK, JR, JVI, J2, J A, K, KT I, 0 V I B, 0 VI 82 , OV I B 3 , 0 VI B^, 0 VI B 5, P, 
3R,RT I,S,SAA,SB,SBB,SC, SO, SF , SUMIO, SUMl 1 , SUM2, SUM3 , SUM33, SUM3<»» 
<»SUM3 5,SUM^,SUM5, SUM6,SUM9,TWTI2,TI3,TI^,VI, VIMB, VIMB2, VIMB22 
COMMON VIMB6,0YIB6,SUM36,SUM37,SUM38,SUM39,SUM^0,SUMA1,SUM^2, 
iSUMA3,VI2, JVI2,A,Z,VIMB3,VIMB33, VIMB<t, VIM6<»^, VIMB5,VIM855 
REAL K,KTI,J,JYi,JB60A,J2,J<^«JK,JR 
real JVI2 
REAL JAfcOA 

COMMON PL(99),HL(99),PU(99),HU(99) 

COMMON TT(99),VT(99),ST(99),ZT(99),AT(99),Gn99),PT(99),HT(99) 
COMMON TA(99>,VA(99),SA(99),ZA(99),AA(99),GA(99),PA(99),HA(99) 
COMMON TLl99),VLi99),SL (99),ZL<99),AL(99),GL(99),N0L,TLIM 
COMMON TU(99), VU(99),SU(99), ZU(99),AU(99*,GU(99),N0U,TUIM 
COMMON/BOUND/FLAGQUT, NOENT 

C 44444444444444444^4*44444^4444444444444444444444444*4444444444444444444 

C CBRF3 CHECK 

C 4444444444444444444444444444444444444444444444444444444444444444444444 

IF(CAPA.NE,0.0) GO TO 1000 
CALL CBRF3 
GO TO 2001 

C 4444444444444444444444444444444444444444444444444444444444444444444444 

C C2F6 CHECK 

C- 4444444444444444444444444444444444444444444444444444444444444444444*44 


1000 IF(CAPB.NE.O.O) GO TO 2000 
CALL C2F6 
GD TO 2001 

C if(4,44i]^«44,^f4Ej^4t4t4444*444444444444444*444444*444444444444444444444444444 

C COMPUTATION OF GAS PROPERTIES P, S , H, Z , C V # C P> G AMM A , A, ANO G 

^ 4444444444444444444444444444444444444444444444444444444444444444444*44 

2UG0 P>RT I*QVIB+SUrt240VIB2+SUM3*0VIB3+SUMA4DVIBA+SUM54DVIB5+SUM6*EAVI 
S-SUM16A+SUMlfa54SUMibb4SUM36+CAPY 
H*SUM16l+P4j\/I+SUhl62 + SUMl63*SUM36 + CAPX 
Z» ( VI*P ) / <RTI ) 

CV»SUM160--)UM3d*SUM3fa 

PPT- ( R 4[jvl3 + i,uh39 + 0VI B2 + SUMA04DVIB34SUMA3 + SUMA140VIB5) 

PPV- (RTI*aVIB2+SUM3i+OVia3+SUM3M40VI8A 

2 + SUMA24DVI35 + :)UMj5 + G\/1B6-AEI*SUM6) 

2001 continue 

CP-CV-TI4J+PPI**2/l-PPV) 

GAM-CP/C V 

A»JVI2*Tl+PPT+*2/CV+VI2*PPV 

ASO-A*A633.05o 

G«A / ( P + VI ) 

ASO* ABS( ASa) 

2 A=SQRT(ASO) 

Tn»TI*5./9. 

VK«VI+.062A27962 


C COMPUTATION OF TRANSPDPT PROPERTIES 



C THESE rwO equations FOR VISCOSITY AND CONDUCTIVITY MUST BE CHANGED 

f, FDR cACH FREON COMPOUND, HOWEVER INTERNALLY THE EQUATIONS HAVE 

C BbEN PROVIDED FOR FREON 12, FREON 13B1, FREON lA, AND FREON 116. 

C IF A DIFFERENT COMPOUND HAS BEEN SELECTED THE USER MUST OBTAIN 

C AND input the Twu EQUATIONS OTHERWISE NO TRANSPORT PROPERTIES 

C WILL BE OUTPUT. THE TwU EQUATIONS FDR THERMAL CONDUCTIVITY AND 

C VISCOSITY CAN BE UBTAINFD FROM P.E. LILtY OF TmE THE R MOPH YS I C AL 

C PROPERTIES RESEARCH CENTER^ PURDUE UNIVERSITY OR FROM E.I. 

C DU PONT DE NEMOURS 6 CO. 
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Q 4 t *** 44 4 ***** *4 ******* *^ *****************)¥******** ***^^**** ****** 

C 

Gu TD (69*50, b9»DC^55ifc9,69>69, 69, 69#65^69^69), NAME 
C 

C *^^***4* ********* ******^***********,n** ******** *******^^jli^****^tif* ****** 

C TRANSPORT PROPtRlItS FQR CCL2F2 ONLY 

Q ********************************************************************** 

50 EMU- (SORT (TK) / ( . 75 3U9+ i 88 . 96 9 / TK-803 • 7 86/ ( TK*TK ) ) ) + 1 , E-6 

£K1» (2 #3220+5 ORT (TK) ) / ( 72 7 . 5 8 +6 . 891667 E5 / TK+1 . 007883 E6/ ( TK+T K ) ) 

60 TO 63 

C ********************************************************************** 

C TRANSPORT PROPERTIES FOR CF4 ONLY 

C ********************************************************************** 

53 t MU- (SORT (TK)/ (.64525+103 #/TK-3. 42714/ (TK+TK) ) )+l#t-6 
EKl-1.73073+(7.291E-3+2.377E-5*((9./5. ) +TK-459 . 67 ) ) 

60 TO 63 

C ******* **^*4 ******** ***^ *************************************** ******* 

C TRANSPORT PROPERTIES FOR C0RF3 ONLY 

C ********************************************************************** 

60 CONTINUE 

EMU* (SORT ( TK ) / ( . 63 33 8 + 1 44 . 69 1 / TK- 1067 . 52/ ( TK+TK) ) )+l. E-6 
IF(TK— oOO. )62,6l,ol 

62 EKl-1. 730 73+ (0. 0041+ i.bE-5*(TK*l. 8-459.67 ) ) 

GO TO 63 

61 EK1.S0RT( TK)/ (558.966+2.14363£5/TK+i.65119E7/(TK*TK)+ 
18.317C1£9/(TK+TK*TK) ) 

60 TO 63 

C ********************************************************************** 

C TRANSPORT PROPERTIES FDR C2F6 ONLY 

Q ********************************************************************** 

65 EMU- U2.778+S0RT( TK) -78.8) +1.E-07 
EKl-9. 591 E-05+TK-. 01163 
GO TO 63 

Q ********************************************************************** 

C TRANSPORT PROPERTIES FOR OTHER FR60NS. EQUATIONS MUST BE 

C INSERTED BY THE USER AND APPROPRIATE CHANGES SHOULD BE MADE 

C IN THE COMPUTED GO TO STATEMENT ABOVE 

0 ********************************************************************** 

63 CONTINUE 

IF(CAPA.EQ.l.O) GO TO 70 
GO TO 75 

C ********************************************************************** 

C THESE THREE EQUATIONS ARE USED ONLY WHEN RUNNING C2F6 

C ********************************************************************** 

70 PP-432.+. 06604596299 
CK-527.5+5./9. 

VV-.0262+. 062427962 
GO TO 79 

75 PP-PC+.068045962V9 
CK-7C+5./9. 

VV-VC+. 062427962 
79 CONTINUE 

X I -CK + + . 16665667/ ( SORT ( EM )+PP* + . 66666667) 

PHOR-VV/VK 

EKl-EKl+7.18E-3+(EXP(RH0R)-l.) 

IF(RH0R-.10)46,46,43 
43 IF (RHQR-.90)47,47, 44 
44 IF(RH0R-2.2)48,48,45 

45 X-.6439-.lOO5+RH0R-4.75E-4+(RH0R**3-10.65)+*2 
ALG1-10.++X+3. 

ALG2«10.*+(-ALGl) 

EMU -(ALG2+XI*£MU)/XI 
GO TO 40 

46 EMU ■(16.56£-8+RH0R+*l.lll+XI+EMU)/XI 
GO TO 40 

47 EMU -(.607E-8*(9.045*RH0R+.63)**1.739+XI*EMU)/XI 
GO TO 40 

48 X-.6439-.1005+RH0R 
AL61-10.++X+3. 

ALG2-10. ♦♦{-ALG1 ) 

EMU -(ALG2+Xr+EMU)/XI 
GO TO 40 

C ********************************************************************** 

C IF THE VISCOSITY AND THERMAL CONDUCTIVITY EQUATIONS ARE NOT INPUT 

C FOR THE OTHER FREON COMPOUNDS THEN MU AND K ARE SET TO ZERO ALONG 

C WITH THE PRANOTL NUMBER FOR THE OUTPUT 
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i60 




17C 


173 


180 


183 


190 


69 E.MU*0.0 
tKl*0.0 
^0 CONTINUE 

IE ( E 'lU.Nt .0. A^^J, EKl.NE .0.0) GO TO 30 


PR-C .0 
GO TO 31 

3J PR«(tNU+CP/EM)*A133. 99992 
31 CONTINUE 



IF(UNIO-i.') 7»P*6 


C 

C 

C 

C 


OUTV-VI*. 0629^:7962 
CUT P»P+. 06809 59 62 99 
-tt UT^ “» 5» 99 . 2 8 9 T c.; 
- 0 U 4 ll - h » t 0 9 troy:iUO 
QUTA*A*. 3098 

1 ? UT 6 P "- rP >9 9 >,,r-,r 

CUTT-TK ‘JJin 

GO TO 7 )'J i 




= H » 
-- CP 


(KM/ 1 . 987 ) 

(KM- 97 (^. )-I 83 ) 
* 1 CM- I . )8 n 


US UNITS OUTPUT CONVERSIONS 







6 t.iU*tMU/ 1. 9b8l6J'y 
EKl-EKl/6226. 97799 
OUTV=VI 
CUTP-P 
DUTS-S 
OUTH*H 
OUTA»A 
OUTCP*CP 
DUTT«TI 


195 


200 


205 


/JrKO.EQ.^.; XPlOT^NN^ 


7 NN-NN+1 

XPLGT(NN)-0UTH 1 

I r ( UM - M f C Q rg . - ) X P fr W TT ' 
rPLOT(NN)«ALOGiO(OJTP) 

IF(UNI0.E0.2.) Y PL OT ( NN ) -AL0G10( OUTP*. 06309596299) 
tabular OUTPUT FORMAT 


OUTH » 


IF(FLAGOUT.NE.i.O) RETURN 
IF (PLQTOUT.NE.l) RETURN 
IF <N0ENT.NE.1) go TO 1 

k.RIT6(6,100) OUTT/QUTV/OUTP# OUTH^OUTA, OUTC P# GAM# Gi Z, t MU^ EKl, PR 
RETURN 

1 WRITE(6#lCC)0UTT>0UTV>0UTP/0UTH,0UTA,0UTCP>GAM#GiZ 
i,EMUf EK1,PR,0UT5 

100 FORMAT! 1X>F9.9#2< 2X»F0.9#2X» F9.9)>2Xf F8.9#2(2 XjF7.9)#2X,F6.9,2X# 
12611 .9,2X^F6.9#2Xf F7.9) 

RETURN 

END 


■;km ' 976 . 5483 ) 
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SUBROUTINE PLINE 

C SUBROUTINE PLINE COHPUTES THE SATURATION PRESSURE LINE 

DIMENSION TTAB( 99 )#VTAB( 99 )»STAB< 99 )#ZTAB( 99 )»ATAB( 99 J 
COMMON JA 60 A,SUM 160 ^PC>VC#EM#UNI 0 ^ FT»CT#PST 0 P#PL 0 T 0 UT 
COMMON SUM 161 ^SUMl 62 «$UM 163 »SUM 164 ^SUM 165 »SUM 166 »CAPYjCAPX>TC 
COMMON CV#PPT>PPV#NAME#NAME 1 ^NAM 62 

COMMON NOT^TTAB^NOV# VTABfNOS>STAB«NOZ#ZTAS>NOAf ATABf VI 6 
COMMON VG( 2 )^AG( 2 >*SG( 2 )»ZG( 2 >#PG( 2 )»VGN#I,N> JJ>G 6 ( 2 )>ASQ>Alf SI/Zl 
COMMON PS^NN>XPL 0 T( 99 ), YPLOT( 99 >/GI/GTAB( 99 )/NOG,G 
COMMON CAPA,CAPB>CAPC,CAPD>CAPEfCAPF,CAPG»CAPH,CAPL>ERR 
COMMON AEI,ALPriA,AVI# A 2 #A 3 >A 4 » A 5 >A 6 #B 2 /B 2 T,B 3 #B 3 T#B 4 ,B 4 T^ 
lB 4 T 4 ,B 5 #B 5 T^B 6 ,B 6 T#C 2 #C 2 E,C 3 K 3 Ef C 5 >C 5 E>EAVI#EMKTI# 

2 H^ JB 60 Af JKf JR> JVl# J 2 ^ J 4 ,Kf KT 1 «OV 1 B»OVIB 2 ,QVIB 3 «OV 1 B 4 #OV 1 B 5 #P» 
3 R,RTI»S#SAAf SB,S 3 B,SC,SD#SF,SUM 10 » SUMll>SUM 2 ^SUM 3 jSUM 33 iSUM 34 , 
4 SUM 35 ,SUM 4 ,SUM 5 ,SUM 6 ,SUM 9 ,TI#TI 2 #TI 3 »TI 4 #VI,VIMB#VIMB 2 ^VIMB 22 
COMMON VIMB 6 # 0 VIB 6 #SUM 36 #SUM 37 >SUM 38 ,SUM 39 ,SUM 40 #SUM 41 ,SUM 42 ^ 
lSUM 43 #VI 2 f JVI 2 # A»Z#VIMB 3 #VIMB 33 » VIMB 4 / VIMB 44 »VIMB 5 #VIMB 55 
REAL KfKTIj J# JVI^ JB 60 A, J 2 , J 4 > JKf JR 
REAL JVI 2 
REAL JA 60 A 

COMMON PL( 99 )iHU 99 ),PU( 99 ),riUt 99 ) 

COMMON TT( 99 )>VT( 99 ),ST( 99 )#ZT( 99 )#AT( 99 ),GT( 99 )» PT( 99 ),HT( 99 ) 
COMMON TA( 99 )>VA( 99 ),SA( 99 )#ZA( 99 )# AA( 99 Jf GA( 99 »# PA( 99 )»HA( 99 ) 
COMMON TL( 99 )^VL( 9 ^),SL( 99 )>ZLt 99 ),AL( 99 ),GLl 99 ),N 0 L#TLIM 
COMMON TU( 99 )^ VU( 99 ),SU( 99 )#ZU( 99 )>AU( 99 )>GU( 99 ),N 0 U^ TUIM 
TI»TTA 6 (N) 

CALL TVAR 

Q i^^^^,i^^44Hi4***f^****4f***************’¥’¥*********************.*********^*** 

C C 2 F 6 CHECK 

c 

IF(CAPA,t 0 , 1 . 0 ) GO TO 1000 
C 

C CBRF 3 CHECK 

IF(CApa.NE.l.O) GO TO 2000 
C 

C CBRF 3 SATURATION PRESSURE LINE ONLY 

c *♦♦♦♦*%+♦♦*♦♦♦♦*♦♦+*♦♦♦*****♦♦♦♦♦*♦♦♦♦♦♦+♦♦**♦*♦♦*♦****♦*+♦♦♦♦*♦♦♦♦♦+* 

P 5 «(- 44295 ./TI 2 - 1795 , 678 /TI+ 7 , 322506 - 0 . 00438339 *TI 

1 + 0 * 00000312584 +TI 2 ) 

GO TO 2001 

1000 continue 

C *#♦*♦*%♦+# + + ♦ + ♦+♦*♦ + +♦+* + ♦*+♦»♦++++ + + ♦*♦♦ + ♦♦ ++♦♦*♦♦♦ 

C C 2 F 6 saturation PRESSURE LINE ONLY 

C ************************ *4^ ***t****iit*****^t****4‘*********************^* 

PS». 3762282521 E+ 02 -. 1857298724 E+ 04 /TI-, 1297816132 E+ 02 *AL 0 G 10 (TI) 
l+. 7340820388 t:- 02 *TI'. 5937560386 e+ 00 +( ( . 5351699999 E + 03 -TD/TI ) 
2 *AL 0 G 10 (. 5351699 ^ 99 E+ 03 -TI) 

GU TO 2001 

C *************** *********4c***t***************************************i*,* 

c Saturation pressure line for all other freons 

C ********************************************************* 4 ^* 0 *****^**^^ 

20 u 0 P 5 »C AP A + C A P 8 / n +C A PC *A L OGlOrrn^-C A PD*T 1 

IF(CAPE.NE.O.O) PS»PS + CAPE*( (CAPF-Tn/TI)*AL 0 G 10 (CAPF-TI) 
IF(NAME.t 3 . 8 ) PS - PS+ C A PH*T 12 +C AP L *TI 3 
2 C 01 CONTINUE 

PS* 10 .**PS 

JJ *1 

44 VI*VG(JJ) 

CALL WAR 
CALL PDTV 
FG( JJ)*P 

IF rABS{PG(JJ)-PSJ-tRR*PS) 70 > 71,71 
n IF(JJ- 1 ) 72 , 72,43 
72 JJ «2 

Vb( 2 )=VG(l)* 1.50 
GD TO 44 

4 3 VGN.( (VG( 2 )-Vb( 1 ) )/( PG( 2 )-PGU) ) ) 

14 (PS-PG( 1 ) ) + \/Gll) 

PG( 1 )»PG( 2 I 

VG( 1 )*VG( 2 ) 

VG ( 2 )*VGN 
GO TO 44 
70 CALL PHOTV 
PcTURN 
tND 
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1 SUBROUTINE PLOT 

Q ********* *************** 

C SUBROUTINE PLOT RELAYS THE PLOTTING INSTRUCTIONS TO THE PLOTTER 

c +♦+♦♦*♦+♦♦+*♦♦*♦♦♦*♦♦+♦♦♦*♦♦♦♦+♦♦+♦♦♦♦♦♦♦♦♦**♦♦*♦*♦♦*+♦*♦♦>*<**♦*♦♦+♦♦*♦ 

5 DIMENSION TTA8 ( 99 ) , VT AB ( 99 ) , ST AB ( 99 ) » ZTAB ( 99 ) , AT AB ( 99 ) 

COMMON JA60A,SUrtl60 >PC# VC>EM,UNIO, FT*CT#PSTOPiPLOTOUT 
COMMON SUM16I>SUM162» SUMi63»SUM16^>SUH16&#SUM166#CAPY>CAPX# TC 
COMMON CV^PPTf PPV> NAME j NAME 1,NAME2 

COMMON NOT»TTA8/NOVf VTAB#NOS»STABf NQZ>ZTAB,NOA#ATA8>VIG 
10 COMMON VGI2)^AG(2)^SG(2)»ZG(2)>PG(2)>VGN^I#Nf JJf GG(2 )^ASQ»AI»SIjZI 

COMMON PS^ NN#XPL0T(99J, YPL0T(99)^ GI^GTAB(99)/N0G,G 
COMMON CAPA,CAPB#CAPC^CAPO>CAPE,CAPF,CAPG^ CAPH#CAPL»EPR 
COMMON AEI^ ALPHAfAVI^ A2,A3f A<t,A5#A6/B2,B2T,B3iB3T>BA#B<iTj 
lB^T<»^B5jB5T^B6,B6T>C2>C2e>C3#C3E,C5fC5EiEAVI#cMKTI^ 

2H, J, J66DA, JK, iR, J V I> 42> J K> KTI » OV 1B> D V I B 2 >0 VI B 3, QV IB QV I B5> P » 
3R^RTI#S^SAA,SB>S3B^SC>SD#SF#SUM10>SUMll#SUM2>SUM3,SUn33f SUM3A# 
^SUM35#SUMA,SJM3>;>UM6>SUM9»TI,TI2»TI3#TI«t,VI* VIMB, VIMB2#VIMB22 
COMMON VIMB6J GV 1 66, S UM 3 6 j S UM 37# SUM38, S UM39> SUM^O# SUM<t SUM<»2 ^ 
1SUMA3,VI2, JVI2,A,Z,V1M83,VIMB33, VIMB^, VlMa^A,VIMB5, VIMB55 
20 REAL K,KTI,J, JVI, JB60A,J2,JA,JK, JR 

REAL JVI2 
REAL JA60A 
XPLQT(NN+i)-0, 

XPLQT(NN+2)-l. 

2‘j YPLOT (NN + 1 >— 3. 

YPLQT lNN+2 )■. 2 

CALL LINPLT(XPL0T,YPLQT,NN, 1,0, 0,1,0) 

RETURN 

END 


10 




20 


Zb 


3U 


3b 


SUBROUTINE PDTV 

SUBROUTINE PUTV COMPUTbS P-F(T,V), PRESSURE AS A FUNCTION OF 
T AND V 

^^i^4.:^***^,t,^**:^;^^*^*t**************'*********m** ******** **************** 
DIMENSION TTA3(9:)),VTA6{99),STAB(99),ZTA9{99),ATABt99) 

, COMMON JAbQA,SUMlbJ,PC, VC>EM,UNI0, FT,CTf PSTOP, PLUTOUT 

COMMON SUMi61,SUM162,SUM363, SUM 16A , SUM 16 :>, 5UM166, C A P Y , C A PX , TC 
COMMON CV,PPT,PPV,NAME,NAMtl,NAME2 

COMMON NOT, TTAB, NOV, VTAB, NOS, STAB, NOZ, ZTa 6,N0A,ATAB,VIG 
COMMON VGt2),AG(2),SG(2J,ZG(?),PG(2),VGN,I,N,JJ,GG(2),ASQ,Al,Sl,ZI 
COMMON PS,NN,XPLOT(99),YPLOTt99),Gl,GTA3i99),NDG,G 
COMMON CAPA, CAPS, CAPC, CARD, CAPE, CAPF,CAPG,CAPH,CAPL, ERR 
COMMON AEI,ALPriA,A'VI,A2,A3,AA,A5,Afa,B2,62T,33,B3T,BA,bAT, 
lbATA,B5,66T,i3 6,6 6T,C2,C2E,C3,C3E,C5,C5E,EAVI,EhKTI, 
2H,J,Jb6GA,JK,JR,JVI,J2,JA,K,'<TI,0VIB,UVIB2,0VlB3,DVIBA,0VlBt;,P, 
3R,RTi,S,5AA,S3,SBB,SC,SD,SF,SUM10,SUMli,SUM2,SUM3,SUM33,5UM3<r, 
ASUM3^?,SUMA,SUM5,SUM6,SUM9,Tr,TI?,TI3,TlA,VI,VlMQ,VIMB2,VIMB22 
COMMON VlMB6,jVI66,SUM36,SUM37,SUM38,SUM39,SUMA0,SUMAi,iUiA2, 
1SUMA*3,VI2,JVI2,A,Z,V1MB3,VIMB33, VIMB't, VIMBAA,VIMB5,VIMB5i) 

REAL K»KTI,J,JVX,J36GA,J2,J^*JR,JR 
REAL JVI2 
PbAL JAbOA 

COMMON PL (99 ),HL (99), PU (99 ), HU C9 9) 

COMMON Tr(99),VT(99j,SU99),ZT(99),Ar{99),GTl99i,PT(99),HT(99) 
COMMON TA ( 99) , VA (99),S A (99) , 2A(99 ), AA ( 99),bA (99 ) , PA (99) ,HA ( 99) 
COMMON TL(99),VLt99>,SL(99),ZL(99),AL(99),GL(-y9),NJL,TLlM 
COMMON TU(99), VU(9J),SU(99),ZU(99),AU(99),GU(99),N0U,TUIM 
VI3*VI2+VI 
VI9-VI2+VI2 

*** *****.^*****n^^ ^**^^ *************** **^***^******^*^***^^**^***^^*i^ 

C2F6 CHECK 


IF{CAPa,c0.1.J) go to 1000 


CBRF3 CHECK 


in 
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c 

IF (CAPB.NE.l.C) GO TO 20C0 
C 

C ^ >^ ***** >^ * 4 ^ *** ^4 *>¥*** **^* ^^^ * ** ** *****<^*** ^ 4 * ^,^^ **********>¥ 

C P=F(T»V) FOR C8Rp3 ONLY 

C ************* ***************************4*****************^**** ******* 
P*-2 ,49 597/ VI 2+0. 0274558/VI 3-0. 0001769<./VI4 
l+TI+( 0.0 72047/ VI +0.002 19617/ VI 2-0.00002478 7/ VI 3 
2+C . OOCjOJ21:;5/VI4)-( 5.677E6/VI2-2.617E3/VI4) /TI3 
GO TO 2001 
ICOO CONTINUE 

C ********************** 4,* ^c^c4^l4^4t4t^^i44l,^^4;,^,^l^:^^^c0,^t********* ************* 

C P*F(T,V) FOR C2F6 ONLY 

C ********************** ***********************^***********^,* 0 ********** 

P= (.07 7755 39709+T I)/ (VI-.003223681553)-( 38.20276942) /(VI*( VI+ 
1.008223681553)*S0Rr(TI)) 

GO TO 2C01 

C ********************************************************************** 

C P«F(T,V) FOR ALL OTHER FR60NS 

Q ****4 ***************************************************************** 

20CO P*PTI + 0Vie + 5 JM2*0VId2 + SU7f3*0VIB3+SUM4 + 0VI84 + SJH5*0VI6 5 + SUii6+ EAl/I 
2001 CONTINUE 
RETURN 
tNO 


SUBROUTINE SLINt 

Q ********************************************************************** 

C SUBROUTINE SLINE COMPUTES LINES OF CONSTANT S^ENTROPY 

C ********************************************************************** 

DIMENSION TTAB (99)#VTAd (99),STAB( 99)/2TA8( 99)^ATAB( 99) 

COMMON JA60A,SU.M160^ PC # VC > EM, UNI 0> F T# C T# P STOP> P L OTOUT 
COMMON SUM161#SUM162#SUH16 3,SUM164#SUM16 5> SUM166>CAPY>CAPX»TC 
COMMON CV, PPT, P P Vi NAME# NAME 1# NAME 2 

COMMON NOTiTTAB^NGVi VTAB#NOS,STAB>NQZ> ZTABfNOA# ATABi VIG 
COMMON VG(2)>AG(2),SG(2)f ZG(2)>PG(2)^ VGN,I,N, JJ>GG(2),ASQ^ AI>SI>ZI 
COMMON PSf NN, XPL0T(99 )/ YPLQT(99 ) *GIiGTaB( 99) ,NOGf G 
COMMON CAPA^CAP3fCAPC>CAP0»CAP£»CAPF,C APG^CAPH^ CAPL>£RR 
COMMON At I> ALPHA# AVI# A2> A3» A4i A5# A6#B2#B2T#B3#B3T#B4#b4T# 
lB^T4#B5#B5T#Bb#at>T,C2#C2E»C3#C3E#C5#C5£#EAVI#EMKTI# 

2H# J# JB6GA# JK# JR# JVI# J2# J4#K#KTI#DVIB#OVIb 2#OVIB3#OVIB4#OVIB5#P# 
3K#RTl#S»SAA#S6#Srf8#SC#S0#SF#SUMlO#SUMll#SUM2#SUM3#SUM33#5UM34# 
4SUM3 5# SUM4#SJM5»SUM6#SUM9#TI,TI2#TI3#T 14# VI#VIMB# VIMB2# VIM822 
COMMON VIMB6#0VIB6#SUM36#SUM37#SUM38#SUM39#SUM40#SUM4i#SUM42# 
ISUM43#VI2#JVI2#A#Z#ViMB3#VIMB33#VIMB4#VIMB44#VIMB5#VIMB55 
COMMON/BOUND/FLAGOUT# NOE NT 


REAL K# 

KTI# J#. 

JVl# 

J360A# 

J2# J4 

# JK# JR 








PEAL JV 

12 













REAL JA 

,6QA 













COMMON 

PL(99)j 

iHLC 

99)# 

PU 

(99), 

HU(99) 








COMMON 

TT(99)i 

WT( 

99)# 

ST 

(99)# 

ZT(99)i 

► AT( 

99 

)#GT( 

99)j 

#PT(99)#HT 

(99) 

COMMON 

TA(99) 1 

1 VA( 

99)# 

SA 

(99)# 

ZA(99)i 

»AA( 

99 

)#GA( 

99 )i 

»PA(99)#HA 

(99) 

COMMON 

TL(99)j 

WL( 

991# 

SL 

(991# 

ZL(99)j 

*AL< 

99 

)#GU 

99)j 

#N‘OL# 

TLIM 


COMMON 

TU(99)j 

»VU( 

99)# 

Sb 

(99)# 

ZU(99) j 

»AU( 

99 

)#6U( 

99)j 

»NOU# 

TUIM 



COMMON LNCT 
00 2 N»1#N0T 
TI*TTA8(N) 

CALL TVAR 
JJ«1 

44 VI»VG( JJ) 

IF (VI.LE.SB)VI*SB*1.05 
CALL WAR 
CALL SQTV 
SG( JJ)-S 
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IF ( AdS (SG(>iJ)-sn-cfiK*SI )70>71^7i 

71 IF( jj-i) 7^,7^,^3 

72 JJ-2 
VC(2)*\/G(l)*,d 
CD Tu <»<» 

^3 VGN={ ( VG(2 )“\/G( i ) )/{SGl2)-SG(l))) 
1*(SI-SG{1) )+Vv,m 
SG(1)»SG{ 2) 
vG<l)*Vb(2) 


VG{2)»VGN 
GC TO 

70 CALL FriDTv 
LNCT-LNC r + 1 
IFtLNCT-^6) 2.10 1# lOi 
101 IFlN.tO.NOT) RbTUKM 

. i T rrr. - r . TA. t f T l^44r :>nQ^ mo Qij i S 

IMUNIO.GT.l. ) □UT:»«$TAB<I) 


STA 3 CE) * (SM/ 1 . 987 ) 




hfAOtP INSTkUCTlJNS FOF CONTINUATION TABLES 


IF (NDENT.cO'.i) x#3 TO IlOC 
WRITt(6# 100)0UTS 

100 format (lHl#52X#^HS/R*#F7,^#//#5X#*T*#lCX#*y/*#9X#*P*# 1C X# *H*# 9X# ♦ A+# 
I8X# ♦CP/K*# 5X# ♦bAihA»#6X#*G*» 7X#*Z*> IIX # +MU + # 9 X# ♦ K *, dX#*NPR*# 5X# 
2*S/R*r7I ' 

CO TO 2COO 
iOCO CONTINUE 

Wkl T£ ( 6# iiC) JUTS 

110 FTRrtAT ( 1H1#52X,^HS/R»#F7.^# //# 5X,*T^#10X.*V*#9X#*P*# ICX# +H*# 9X # *A+# 
iex#+CF/o + #6X# ♦GAMMA + , BX# +G*# 7X# *2*# liX# *MU^#9X, +K*# 8X# +NPR*# /) 

200j LNCT-5 
2 CONTINUE 
RtTURN 
t NO 
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SUBROUTINE SuTV 

SUBROUTINE SOIV COMPUTES S»P(T#VW ENTkOPY AS A FUNCTION 
OF T AND V 

DIMENSION TTA3(9‘V)#VTAB (99)#STAB (99)#2TAB(99)# ATAB(99) 

COMMON JA6QA# SUM160# PC# VC # E 1 » UNI Q # F T# C T # PS T OP # P L QT OUT 
COMMON SUM161#SUM162#SUM163# SUMl 6<» # SUM 16 5# SUM166# C A P Y # C A P X # T C 
COMMON C V# PPT# PPV#.mAME# NAME 1# NAME 2 

CuMMUN not# TTAB# NOV# VTAB# NOS# STAB# NOZ# ZTAB#N3A# ATAB#V IG 
COMMON VG(2)# AG(2)#SG(2 )#ZG( ?) »PG(2)» VGN# I#N# JJ#GGI2 )#ASJ# AI#SI#ZI 
COMMON PS#NN#XPL0Tt99) # YPL0T(99)#6I#GTAB(99)#N0G#G 
COMMON CAPA#CAPB#CAPC#CAPO#CAPE#CAPF#CAPG#CAPH»CAPL#tRR 
COMMON AEI#ALPHA,AVI#A2#A3#A^#A5# A6#32 # B2T# B3# 3 3T# B^# B<iT# 
IBAT^#B5#B5T#B6,06T#C2#C2E#C3#C3E#C5#C5E#EAVI#EMKTI# 

2H, J# JB60A# JK,JR#JVI#J2# J A# K # KT I # OV I B# 0 V 1 0 2 # 0 VI B 3# OV I B 0VIB5#P# 
3R#RT1#S#SAA#S0#S6B#SC#SD#SF#SUM1O#SUM11#SUM2#SUM3#SUM33#SUM3A# 
ASUM3 5# SUMA# SUM5fSUM 6# SUM9# TI» TI2# TI3, TiA#VI»VIMfl,VIMB2#VIMB22 
COMMON VI MB6#0VI3fo,SUM36,SUM37#SUM38, SUM39# SUMAO# SUMAl# SUMA2# 
1SUMA3# VI2# JVI2# A# Z#V1MB3#VIM0 33# VIMBA# VIMBAA# VIM0 5#VIMB55 
REAL K# KTI# J# JVI# JBbOA# J2# JA# JK» JR 
PEAL JVI2 
PEAL JA60A 
VI3*VI2+VI 


C2F6 CHECK 

4*^ M** *****<¥***** **’¥****4*'¥^^**’¥***********4^*********>¥*************’^*** 


IF (CAPA.EO.1.0) GO TO 1000 

** ********* ***********i¥* ****** 

CBRF3 CHECK 

******************** * 1 ^ ** **,^ ******************************** *^****^**** 


IFICAPB.NE .1.0) GO TO 2000 

********************^****^******************************************^^ 
S*F(T#V) FOR C8RF3 ONLY 
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S*0.0«r0295239 + ALOG10(Tn+0.00019^*TI-^.175E-8*TI2“3.262669^E6 
l/(VI*TI^)+0.^642837E3/(VI3*TI^)+0.0306992<»7*ALaG10(VI) 

2-u* 000^06^078 5/ VI +2, 29345^^E-6/ VI 2-1. 329 297^E-8/ VI 3-0. 062161 90 
GO TO 2001 
1000 CONTINUE 

C 1^** *****i^*4****'¥^ ****** ********4 ****’¥**>¥******* 

C S»F(T/V) FOR C2F6 ONIY 

C ****************************************** ***********if******4f***^***** 

tttTA-.OOo223601553 

ALP-38.20276942 

S *0.023 78 7 75437* AL DG { TI ) +.000346365133 ♦TI-.14211084E-06*TI2/ 2. 

1+. 7611 753554t-ll*TI3/3.+JR*AL0G( VI-BET A )-(J+ALP/(2.*bt TA*TI**1.5) ) 
2 *ALOG( ( VI+8ETA) /VX)-.15857+.26902175E+03/(2.*TI2) 

GO TO 2001 



2000 S»SUMl64+SUM165+SUMxb6*SUM36+CAPr 

20C1 continue 

RETURN 

LNO 
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SUBRGUTINt TlINE 

Q ^ ^ 4^ *11^** ****************** *^*^*****************i^^***^^* 

C SUBROUTINE TLINt COMPUTES Lli^ES OF CONSTANT T, TEMPERATURE 

C ***^*** ******************** ******************************************* 

DIMENSION TT AB ( 99)> V TAB ( 99 J # STA8 ( 99) / 2 TA 8 ( 99 )/ATA 8 (99) 

COMMON JA60AOUM160, PCj VC>EM,UNia^FT»CTf PSrOPj PLOTOUT 
COMMON SUM16l>SUMlb2,SUM163^ SUM164,SUM165>SUM166,CAPY,CAPX,TC 
COMMON CViPPT. PPV^NAME^NAMElf NAME2 

COMMON NOT,TTA8fNDV^VTAB,NQSfSTABfNOZ#ZTA0,NDA,ATAB»VIG 
COMMON VG(2)» AG(2)fSG(2),ZG(2),PG(2)* VtaNjI,N,JJ>GG(2),ASQiAI,SI#ZI 
COMMON PS^NN^XPLQT(99)#YPL0T{99),GI>GTAB(99),N0G>G 
COMMON CAPA,CAP8^CAPC^CAPD#CA0E.CAPF.CAPG^CAPH^CAPLfERR 
COMMON AEI>ALPHA#AVI,A2^A3>A4fA5>A6ja2,B^T,a3»83T*B4,b4T^ 
iB4T4,b5,8 5TitJD,doT/C2^C2E»C3»C3EfC5,:5E.EAVI,EMKTI, 
?h,J;JP6OA,JK/jR,JVI^J2^J4,K,KTI,OVIB»DVId2>QVIfl3i0VIB4,JVIB5,P, 
3K,RTI,S,3AA,iB,Sdb,SC^SD>SF, SUMl 0 » SUM 1 1 , SU M2 , S UM 3# S UM 33 » S J M 3 4# 
+SUM35>SUM4,SJM5.SUM6,SUM9fTI^T12»TI3>Tl4,VI,VIMB,VIMB2,VIMb22 
COMMON V1M36> GVI86»SUM36 jSUM 37^ SUM38»SUM39i SUM4P» SUM41, SUM4 2, 
lSUM43»VI2»JVI2,A,Z,VIMB3,VIMB33,VIMB‘t^VIMBH4,VIMB5>VIMB5b 
KtAl K»KTI»J>JVI>Jl36 0A,J2»J4,JK,Jk>JVI2»JA6 0A 
TI*TTA8(N) 

CALL TVAR 
on 2 1*1, NOV 

VI-VTA9U) 

CALL WAR 
CALL PHOTV 
2 CONTINUE 
RETURN 
END 
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SUBROUTINE TVAR 


C SUBROUTINE TVAR COMPUTES THE TERMS IN THE THERMODYNAMIC EQUATIONS 
C INVOLVING 1* EXCEPT FOR THE COMPOUNDS C8RF3 AND C2F6 

C <¥^^**************************4***********^^*^**4***********^4****^****^* 


C 

C 

C 


DIMENSION TTAB(99),VTAB(99)#STAfl(99),ZTAB(99),ATABI991 
COMMON JA60A#SUM160> PC^ VC# EM# UNI 0# FT» C T# PSTOP, PL OTOUT 
COMMON SUM161#SUH162#SUH163#SUM16A#5UM165#SUM166#CAPY#CAPX#TC 
COMMON CV#PPT#PPV#NAME#NAME1#NAME2 

COMMON NOT# TTAB# NOV# VTAB#NOS# STAB# NOZ#ZTAB#NOA#ATAB#VIG 
COMMON VG(2)#AG(2)#SG(2)#ZG(2»#PG(2)#VGN#I#N# JJ#GG(2)#AS0#AI#SI#ZI 
COMMON PS#NN#XPL0T{99)#YPL0T(99)#GI#GTA8(99)#N06#G 
COMMON CiPA#CAPB#CAPC#CAPD#CAPE#CAPF#CAPG#CAPH»CAPL#ERR 
COMMON AEI#ALPHA#AVI,A2#A3#A4#A5#A6#B2#B2T#83#B3T#B^#04T# 
1BATA#B5#85T#86#B6T#C2#C2E#C3#C3E#C5#C5E#EAVI#£MKTI# 

2 H# J# JB60A#JK#JR#JVI#J2#JA#K#KTI#0VIB#QVIB2#0VIB3^0VIB<»#aviB5#P#* 
3R#RTI#S#SAA#SB#SBB#SC#S0#SF#SUM10#SUM11#SUM2#SUM3#SUM33#S0M3^# 
ASUM3 5#SUM4#SUM5#SUM6#SUM9#TI#TI2#TI3# TI^# VI# VIMB# VIMB2# VIMB22 
COMMON VlMB6#0VIB6#SUM36#SUH37#SUM38#SUM39#SUM^0#SUM4i#SUMA2# 
1SUM^3#VI2#JVI2#A#Z#VIMB3#VIMB33# VIMB4# y/IMB44#VIMB5# VIMB55 
PEAL K#KTI# J# JVI# JB60A# J2# J^f JK# JR 
REAL JVI2 
REAL JA6QA 

COMMON PL(99)#HL(99)#PU(99)#HU(99) 

COMMON TT(99)# VT(99)#ST(99>#ZT(99)#AT(99)#GT(99)#PT(99),HT(99) 

COMMON TA(99),VA(99)#SA( 99)# ZA(99)#AA(99)#&AC99)#PA(99)#HA(99) 

COMMON TL<99)#VL(99)#SL (99)#ZL(99)#AL (99)#GL<99)#N0L#TLIM 

common rU(99), VU(99)#SU(99)# ZU(99)#AU(99)#GU(99)#NDU#TUIM 

TI2-TI+TI 

TI3-TI2+TI 

TI^*TI2*TI2 

RTI-R*TI 


****4^************4i4*****'¥******************* ***<¥********4******^ ****** 

T TERMS FOR C6RF3 AND C2F6 ARE HANDLED IN ROUTINES CBRF3 AND C2F6 

***************** ******** 4********** *****4 **************** ***** 4 *^^*^* 

IF(CAPA.EQ.O.O*0R,CAP3.EQ,0.O) RETURN 
KTI»K*TI 

IF<-KTI+6Z5.a<») 7bV,70o#788 

789 EMKn*0 
GO TO 790 

788 EMKT1*EXP(-KTI ) 

790 CONTINUE 

SUM3B* JK+KTI+EMKTI 

C2E-C2+EMKTI 

C3E-C3*EMKTI 

C5E-C5+EMKTI 

b2T*B2*TI 

B3T*B3+TI 

B<rT»3A^TI 

b5T-B5+TI 

B6T*36+TI 

SUM2»A2+B2T+C2t 

SUM3»A3+a3T+C3t 

sum4*a^+bat 

SUM<»2*A.*SUM^ 

SUM5*A5+B5T+C5t 

SUM6-A6+B6T 

SUM33*2.*SUM2 

SUMB^-B.x'SUMB 

SUM35=5.+SUM5 

SUM39«B2-K*C2t: 

SUM9»J*SUM39 
SUM<*0-33-K*C3E 
SUMIO* J2+SUM^0 
SUMA1»B5-K*C5£ 

SUMli = J^,*SUM«»1 
SJM163»J*EKKTI*( l.+KTl ) 

SUMltJb* JK + EMKTI 

SUM16C «SAA + SBd*TI + SC*TI2 + 5D + TI3 
SUM161«SAA*TI + Sdtl + TI2/2.+SC*TI3/3. + SD+TlA/^. 

SUM16^-SAA*AL0G{TI )+SBU*TI+SC+TI2/2,+SD*TI3/3, 

IF(SF.EQ.O.O) GO TO ICO 
SUM160-SUM160+SF/T12 
SUM161«SUM161-SF/TI 
SUrtibA-SUMlb^-SF/C 2.+TI2) 

103 CONTINUE 


RETURN 

END 
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SUBROUTINE VlINt 

C ♦*♦*♦*♦♦++♦♦♦♦* + * + + + + + * + + + * + + + + + 

C- SUBROUTINE VLINE CO^IPUTES LINES OF CONSTANT \J , VOLUME 

Q ♦♦*♦♦*♦♦♦♦♦♦♦ * 4 ♦♦♦♦*^+*+****^*^^*+»+^*++^^^***^**^ 

DIMENSION TTAB(99)#VTAB 199)^ STAB(99),2TA0( 99)# ATA8(99) 

COMMON JA60A#SUM160# PC# VC# EM# UNI 0# FT# C T# PS TOP# PLDTQUT 
COMMON SUM16i#SJM162#SUMl63#SUM164#SUM165#SUM166#CAPY#CAPX#TC 
COMMON CV#PPT#PPV# NAME# NAME!, NAME 2 

COMMON NOT#TTAB»Nav# VTAB#NOS#STAB#NOZ# ZTAB#NOA# ATA8# VIG 
COMMON VG{2)#AG(2)#SG(2)#ZG(2)#PG(2),VGN#I#N#JJ#GG(2)#ASQ#AI#S1#ZI 
COMMON PS#NN,XPL0T(99)# YPL0Tt99)#GI#3TAB{99)#N0G#G 
COMMON CAPA#CAP6#CAPC#CAPD#CAPE,CAPF#CAPG#CAPH#CAPL#£RR 
COMMON AE I#ALPriA#AVI#A2#A3#AA# A5# A6>B2#B2T#B3#B3T#6A#SAT# 
lBATA#B5#B5T#B6#d6T#C2#C2E#C3,C3E#C5,C5E#cAVI#EMKTI# 

2H# J, JB60A# JK# JR# JVX# 42# JA#K#KTI# 0VIB#0V1B2#0VIB3#0VIBA#DVIB5#P# 
3R#RTl#S#SAA,Stt#SiiB#SC#SD#SF# SUMIO# SUMll# SUM2# S U M3# SUM 33# SUM3 A# 
^SUM35# SUM^#SUM5#SUM6#SUM9#TI#TI2#TI3#TIA# VI# VIMB#VIM82# VIMB22 
COMMON VIMB6# QVIB6# S0M36# SUM37# SUM38# SUM39# SUMAO# SUMAi# SUMA2# 
1SUMA3#VI2»JVI2#A#Z#V1MB3#VIMB33#VIMB4#VIMB^A#VIMB5#VIM655 
PEAL K,KTI# J# JVI# J06OA, J2# # JK#-JR# JVI2# JA60A 

VI-VTAB (I ) 

CALL WAR 
00 2 N«1#nOT 
TI-TTA8 CN) 

CALL TVAR 
CALL PHDTV 
2 CONTINUE 
RETURN 
END 
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SUBROUTINE WAR 

Q 

C SUBROUTINE WAR COMPUTES TERMS IN THE THERMODYNAMIC EQUATIONS 

C INVOLVING V# EXCEPT FOR CBRF3 AND C 2F 6 

DIMENSION TTA8(99)#VTAB (99) »STAB( 99)# ZTAB( 99)#ATAB(99) 

COMMON JA60A# SUM160# PC # VC# E M, UNI 0# FT# C T# PSTOP# PL OT OUT 
COMMON SUM161#SUM162#SUM163#SUM16A#SUM165# SUM166#CAPY#CAPX#TC 
COMMON CV# PPT#PPV# NAME# NAME!# NAME2 

COMMON NOT#TTAB#NOV# VTAB#NOS# STAB# NOZ # ZT AB, NOA# A T AB# VI G 
COMMON VG(2)# AG (2) #SG (2)# Z6( 2)# PG (2)# VGN# I # N# JJ # GG ( 2 ># AS Q# A I # SI # 21 
COMMON PS#NN#XPL0T(99)# YPL0T(99) #G1,GTAB(99 )#NQG# G 
COMMON capa#capb#capc#capo#cape#capf#capg#caph#capl#err 

COMMON AEI#ALPHA# AVI# A2# A3# AA# A5# A6,B2#B2T#B3#B3T# BA#BAT# 
1BATA#B5#B5T#36#BoT#C2#C2E#C3#C3£»C5,C5E#EAVI#EMKTI, 

2H# J# JB60A# JK# JR# JVI# J2# J A# K# KT I # 0 V IB# D V I B2# 0 V I B 3# OV I B A# OV I B 5# P # 
3R#RT1#S#SAA#S8#SBB# SC# SD#SF# SUMIO# SUMll# SUM2#SUM3#SUM33#SUM3A# 
ASUM35#SUMA#$UM5#SUM6#SUM9#TI,TI2#TI3#TIA#VI#VIHB#VIMB2#VIMB22 
COMMON VIMB6#OVI86#SUM36#SUM37#SUM38#SUM39,SUMAO#SUMA1#SUMA2# 
1SUMA3# VIZ# JVI2# A#Z#VIMB3#VIMS33» VI MBA# VIMB AA# V I M8 5# VI MB 55 
REAL K#KTI# J# JVI# JB6QA# J2# JA#JK# JR 
REAL JVI2 
REAL JA60A 

COMMON PL(99)#HL(99)#PU(99)#HU(99) 

COMMON TT(99)#VT(99)#ST(99)#ZT(99)#AT(99)#GT(99)#PT(99)#HT(99) 

COMMON TA (99)#VA(99)#SA(99) # ZA(99) # AA(99) #GA(99) #PA(99)#HA(99) 

COMMON TL(99)#VL (99)#SL(99)#ZL(99)#AL(99)#GL(99)#N0L#TLIM 

COMMON TU(99)# VU(99)#SU(99)#ZU(99)# AU(99)#GU(99)#N0U#TUIM 

JVI-J+VI 

VI2-VI+VI 

JVI2-J+VI2 

C V TERMS FOR CBRF3 AND C2F6 ARE HANDLED IN ROUTINES CBRF3 AND C2F6 

0 j^^t**<^*** ******* **’¥******************<^************************^*** 

IF (CAPA .EO, 0.0. OR. C APB. EQ. 0.0) RETURN 

VIMB-VI-SB 

VIMB2-VIHB+VIM0 

VIM03«VIMB2+VrMB 
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VIMt 3 ‘»»Vnti 2 + VIMB^ 

VIMB6*VIf1EJ3 + VlM33 
VIMB22*\/IM02*2. 

VIMP33*VIMB3*3, 

VIMBB 5 «V 1 M 85 » 5 . 

DVIB*! . /VlriB 
CVI32*1./VIMB2 
0VIB3*1 . /VIMdi 

CVIB5»1./VIM35 

0Utifc-l./VIM'36 

5UM3 6»C2/\/IM3 + C3/VI(ifl22+C5/VlMe^<» 

AVI«ALPriA*VI 

IF(AVl + 675.8^) 8:yl»892>892 

891 tA^I»0 

GO TO 893 

892 bAVI=EXP{ AVI ) 

893 CONTINUE 

SuM4 3«B6^e'’aVI + 84^0VI84 
At I«ALPHA*EAVI 

SUMlt>2»J+(A2/VINa+A3/VlNB2 2 + A<i/VlMB33+A5/VIMB^4)-JA60A + £AVI 
5UM16:>»-J + (B2/VIM6+8 3/VIM822+B^/VIMB33+a:;/VIM8^^) + J66pA*eAVI 
1+ JK^ ALOGt VinB ) 

<?tTUKN 

END 


C 

C 

C 


SUBPOuriNF ZLINt 




SUBROUTINE 2LI>J£ COMPUTES LINES OF CONSTANT Z, COMPRESSIBILITY 

DIMENSION TTAB(99),VTAB(99),STAB(99),ZTAB(99),ATAB(99> 

COMMON JA6 0A»SUMlt)O>PC>VC>EM,UNI0>FT,CT>PSTaPjPL0T0UT 
COMMON SUM161»SuMio2#SUM163»SUM16^>SUM163#SUM166#CAPY/CAPX>TC 
COMMON CV» PPT» PPV/NAME^ NAME1»NAME2 

COMMON N0T>TTAB,NDV, VTAB/NOSi STAB, NOZ> ZTAB, NOA> ATAB> VIG 
COMMON VG(2),AG(2),SG(2),ZG(2),PG(2),V6N,I,N,JJ,GG(2),ASQ,AI,SI,2I 
COMMON PS,NN,XPLQT(99), YPLOT(99),GI,GTA0(99),NOG,G 
COMMON CAPA, CAPBfCAPC, CAPO, CAPE, CAPF,CAPG,CAPH,CAPL, ERR 
COMMON AEI, ALPHA, AVI, A2 , A3 , A^ , A5 , Afe, B2 , B2T , B3, B 3T > B<», B^T , 
lb4TA,B5,B5T,3b,S6T,C2,C2E,C3,C3E,C5,C5£,EAVI,EMKTI, 
2H,J,JB60A,JK,JR,JVI,J2,JA,K,KTI,0VIB,0VlB2,QVIB3,0VIB4,aVIB5,P, 
3k,RTI,$,SAA,SB,SBB,SC, SD,SF,SUM10,SUMll,SUM2,SUM3,SUM33,SUM3«r, 
^SUM35,SUM^,SUM5,SUM6,SUM9,TI,TI2,TI3,T1A,VI,VIM6,VIMB2,VIMB22 
COMMON VIMBb,OVIBt>,SUM36,SUM37,SUM38,SUM39,SUM^O,SUM<rl,SUMA2, 
lSUM<»3,VI2,JVI2,A,Z,VIMb3,VIi1R3 3, VIM8^»,VIMB^^,VIMB5,VIMB55 
REAL K,KTI, J, jVI, JB60A, J2, JK, JR,JVI2, JA60A 
ZI*ZTAB( I ) 

DU 2 N»l,NOV 
VI-VTAB <N ) 

CALL WAR 
J J* 1 


TI-VGC JJ) 

CALL TVAR 
CALL ZOTV 
ZG( JJ)-Z 

IF<ABS (ZG( JJI-ZI )-ERR*2I )70,71,71 

71 IF( JJ-1)72,72,43 

72 JJ-2 
VG(2)«VG(1)+X,05 
GO TO 

<t3 VGN*( (VG( 2)-VG(1) )/(Z6(2)-ZG(lM ) 
l*ai-ZGll) )+VGU) 

IF(VGNH»6,46,45 
^6 VGN«.54^VG(2) 


ZG(1)»ZG(2) 
VGUJ-VG(2) 
VG (2 )«VGN 
GO TO 4A 
70 CALL PHGTV 
2 CONTINUE 
RETURN 
END 
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SUBROUTINE ZDTV 

Q «*#«****#« 

C SUBROUTINE ZOTV COMPUTES Z«F(T»V)» COMPRESSIBILITY AS A FUNCTION 

C OF T AND V 

C **♦♦♦♦♦♦♦♦**♦4,* ♦♦♦♦♦♦ ♦*♦♦♦♦*♦ 

DIMENSION TTAB(99»#VTAB(99WSTAB(99NZTAB(99),ATAB(99) 

COMMON JA60A, SUM160^ PC# VC#EM,UNI0#FT»CT>PST0P#PL0T0UT 
COMMON SUM161,SUMX62#SUM163#SUM16A,SUM165#SUM166»CAPY#CAPX#TC 
COMMON CV>PPT/PPV#NAME,NAME1,NAME2 

COMMON NOT#TTAB/NOY,VTAB.»NOS,STAB,NOZ#ZTAB#NOA» ATAB# VIG 
COMMON VG(2)«AGt2)^SG(2)^ZG(2)>PG(2)^VGNjIiN, JJ«G6(2)>ASQ#AI»SI>Z1 
COMMON PS/NN,XPL0T(99)>YPLDT(99)#GI#GTAB(99),M0G#G 
COMMON CAPA#CAPB>CAPCf CAPD>CAPE>CAPF^CAPG#CAPH^CAPL#ERR 
COMMON AEI#ALPHA# AVI» A2> A3# A^,A5# A6iB2#B2TiB3,B3T, B^#B^T# 
lB<rTA>B5,B5T,B6,B6T#C2#C2E»C3,C3E#C5»C5E,EAVI,EMKTIi 
2H# JB60A^ JK> JR» JVI^ J2> JAiK«KTI^aviB»OVIB2#avX03^OVIB4jQVI65jP# 
3R,RTlf S,SAA,SB,S8B,SC#SO^SF,SUM10»SUMll,SUM2#SUM3f SUM33 jSUM 3<», 
^SUM35,SUMA,SUM5>SUM6,SUM9»TI,TI2#TI3f TIA,VI>VIMB#VIM82# VIMB22 
COMMON VIM0 6,aVI36#SUM36,SUM3 7f SUM36#SUM3 9/SUM40/SUMVl/SUM<r2, 
iSUMA3,VI2# JVI2#A» Z#VIMB3#VIMB33 j VIMB<ii VIMBA4#VIMB5,VIMB55 
REAL K>KTI« JVI^JB6GA^ J2^ JR#JVI2#JA60A 

C C2F6 CHECK 

0 ^^^^*^*^m<¥***^*****^*****^^^f^^r^**if***^,^*^^*4^4^i^^^44****** ************ 

C 

IF(CAPA.EQ.l.O) GO TO 1000 
C 

c ***^****************************************************************** 

C CBRF3 CHECK 

Q ********************************************************************** 

C 

IF(CAPB.NE.l.O) GO TO 2000 
C 

C ********************************************************************** 

C Z«F(T/V) FOR CBRF3 ONLY 

C 4*^** ^t* ********************************** **************************** 

VI3»VI2*VI 

VI4-VI2+VI2 

VI5«VI2*VI3 

P—2.49597/ VI 2+0.027<» 558/ VI3-0.0001789<»/ VI ^ 

1 + TI ♦( 0, 0 72047/ VI +0.0021 961 7/ V 12-0. 00002478 //VI 3 

2 + C. 0000002 155/ VI 4 )-( 5 . 8 77E 6 / VI 2-2 . 61 7E 3/ VI 4 ) / T 1 3 
GO TO 2001 

lOOu CONTINUE 

Q it^,^**4**************m*****^*************^****^**** ************* ******* 

C Z*F(T,V) FOR C2F6 3NLY 

C ********************************************************************** 

P»( .077755397o9*TI J / ( V I- . 008 22 368 1 553 J - ( 38 . 202 76942 ) / ( VI + ( VI + 

1. 008 223681553 ) *SOPT( T I) ) 

GO TO 2001 

C *** 4 ****^ ************************************************** *********** 

C Z*FIT,V) FOR ALL OTHER FREONS 

C ********************************************************************** 

2000 P»RTI+OVIB+SUrt2*OvlB2+SUM3*QVIB3+SUM4*QVI04+SUM5*QVlB5+SUM6*EAVI 

2001 CONTINUE 
Z*tVI*P)/(RTI) 

RETURN 

END 
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CONSTANTS FOR THERMODYNAMIC EQUATIONS 
FOR TEN FLUOROCARBONS 

The computer program listed in appendix A contains a general set of thermo- 
dynamic equations applicable to all the fluorocarbons selected except CBrF^ and 
CF^-CF^ whose respective equations are given in the report along with their con- 
stants. Built into the computer code are all the thermodynamic constants and 
thereby the user input is minimized. 

Tables B1 to B3 list the constants (converted from U.S. Customary Units 
to SI Units) for each equation and for each fluorocarbon (refs. 8, 9, and 10). 

TABLE B1.- THERMODYNAMIC CONSTANTS FOR EQUATION OF STATE 


■Constant 

CCl^ 



Lgl 



’F] 

Value of constant 

for fluorocarbon - 










cc: 

"2 



. CHCI 2 F 

CHF 3 

CCl2F-CCJ/^ 

CClFg-CClFg 

C^Fg 

R 

6.05 

X 

10 ’ 

6.88 

X 

io\ 

9.45 

X 

10 I 

8.08 

X 

lol 

1.19 

X 

10 6 

4.44 

X 

101 

4.86 

X 

10 % 

4.16 

X 

10 % 

b 

1.18 

X 

10 -^ 

4.06 

X 

10 "? 

9.36 

X 

10-5 


0 


8.17 

X 

10-6 


0 


3.87 

X 

10-5 

3.93 

X 

10-5 


-8.40 

X 

10^ 


X lO‘ 

-5.81 

X 

10 , 

-1.96 

X 

1q2 

-1.25 

X 

1o2 

-1.08 

x’ 

lo2 

-6.41 

X 

10% 

5.09 

X 

10% 

b| 

6.38 

X 

10“2 

7.71 

X 

10 :^ 

1.03 

X 

lOp 

2.2 

X 

10-1 

. 1.68 

X 

10-1 

1.27 

X 

10-1 

5.22 

X 

10% 

4.76 

X 

10% 

Cg 

-9.6 

X 

10^ 

-1.53 

X 

lo3 

-5.08 

X 

10% 


0 


- 4.29 

X 

10% 


0 


-1.76 

X 

10% 

-7.67 

X 

10% 

A 3 

-4.25 

X 

10“2 

1.01 

X 

10-1 

7.39 

X 

10-3 

-3.42 

X 

10-1 

2.09 

X 

10% 

3.59 

X 

10-2 

5.71 

X 

10-2 

4.44 

X 

10-2 


1.47 

X 

10-"* 

-5.67 

X 

10-5 

3.87 

X 

10-5 

1.08 

X 

10-3 

2.33 

X 

10% 

1.51 

X 

10-^ 

-1.61 

X 

10-5 

-2.07 

X 

10-5 

^3 

2.05 

X 

loO 

2.20 

X 

10% 

9.05l 

X 

10% 


0 


9.97 

X 

10 i. 


0 


2.75 

X 

10-1 

1.11 

X 



1.77 

X 

lO'l 

-5.74 

X 

10-5 

2.01 

X 

10-5 


0 


2.17 

X 

10-J 


0 


-4.04 

X 

10-5 

-2.57 

X 

10-5 


-3.413 

X 



0 


7.39 

X 

10-8 


0 


-6.9 

X 

10% 


0 



0 



0 


*5 

-1.54 X 

10"^ 


0 


-2.93 

X 

10"?n 


0 


-2.53 

X 

10%n 


0 


1.04 

X 

10-8 

3.98 

X 

10’% 

®5 

2.88 

X 

10-10 

4.08 

X 

10-11 

1.07 

X 

10-10 


0 


7.60 

X 

lo-jo 


0 


7.37 

X 

10-12 

9.73 

X 

10-12 


-9.67 

X 

10 :^ 

-1.66 

X 

10-^ 

-3.16 

X 

10% 


0 


- 4.83 

X 

10% 


0 


-6.64 

X 

10-8 

-2.52 

X 

10-^ 

*6 

7.29 

X 

iqII 


0 


4.02 

X 

IOq 


0 


5.17 

X 

loii 


0 



0 



0 



-1.17 

X 

10^ 


0 


-1.50 

X 

10% 


0 


- 1.38 

X 

10% 


0 



0 



0 



9.55 

X 

10-3 

1.42 

X 

10-^ 

1.76 

X 

10 : 


0 


1.84 

X 

10-2 


0 


7.16 

X 

10-3 

1.29 


10-2 

-0 

- 9.29 

X 

1o3 


0 


-1.06 

X 

10^ 


0 


- 9.29 

X 

lo3 


0 



0 



0 



TABLE B2.- THERMODYNAMIC CONSTANTS FOR HEAT CAPACITY OF VAPOR, ENTROPY, AND ENTHALPY 










Value 

of constant 

for fluorocarbon - 









Constant 
























CCI 3 

F 

CCI 2 B 

'2 

CF 4 


CHClgF 


CHF 3 

CCl 2 F-<GC/f: 

CCIF 2 -CCIF 2 

Vs \ 

&4 

9.96 

X 

101 

3.39 

X 

101 

1.26 

X 

lOfi 

1.79 

1 q 2 

3.19 

X 10 ^ 

3.33 

X 

’°-l 
10 ’ 

7.32 

X 

iq 1 

9.42 

X 

10 1 

b4 

2.11 

X 

iqO.. 

1 

2.51 

X 

10% 

1.79 

X 

10% 

1.05 X 

10° 

-5.69 

X 10-2 

8.73 

X 

2.63 

X 

10% 

2.78 

X 

■0 A 

C 4 

•3. DO 

Jf 

-3.22 

X 

10"? 

-3.82 

X 

10-8 

0 


5.22 

X 10-^ 


0 


-2.23 

X 

10“^ 

-2.20 

X 

10-6 

d4 

■1.46 

X 

io% 

1.64 

X 

10-^ 

-7.21 

X 

0 


-5.99 

X 10-^ 


0 



0 


5.25 

X 

10-8 

^4 

-4.35 

X 

1q5 


0 

1^4 

10^ 


0 


0 



0 _ 


0 



0 



0 



-3.84 

X 

1 q 2 

-6.92 

X 

1.51 

X 

-4.61 X 

lof 

-1.07 

X IOJ 

X 10^ 

-1.69 

X 

0 0 

-4.82 

X 

lOn 

-7.04 

X 

lOn 

X 

1.18 

X 

1q5 

9,20 

X 

2.00 

X 

105 

1.77 X 

105 

9.67 

5.86 

X 

5.89 

X 

10^ 

2.84 

X 

10 ^ 
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TABLE B3.- THERMODYNAMIC CONSTANTS FOR VAPOR PRESSURE EQUATION 


Value of constant for fluorocarbon - 

Constant , . 

CCl^F CCI 2 F 2 CF^ CHCI 2 F CHF^ CCl2F-CC.j|r^ 

A 4.21 X 10 ^ 3.99 X 10^ 2.07 X 10^ 4.28 x 10 ^ 3.29 x 10 ^ 3.31 x 10 ^ 

B -2.41 X -1.91 X 10 ^ - 1.37 X 10^ - 2.37 X 10^ -4.42 x 10^ -2.41 x 10 ^ 

C -1.28 X 10\ - 1.25 X 10\ - 4.69 X 10° - 1.30 X 10 ^ -1.45 X 10 ^ -9.26 x 10° 

D 7.21 X 10 “^ 8.51 X 10“^ 1.17 X 10*3 7.18 X 10"^ 4.36 X 10"^ 3.69 x 10 “^ 

E 3.14 X io’2 0 7.71 X 10’^ 000 

F 4.79 X 10^ 0 2.36 x 10^ 0 ° u ® 

G 0 0 0 0 - 6.89 X 10“^ 0 

L 0 0 0 0 5.50 X 10”" 0 
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APPENDIX C 


THERMODYNAMIC PROPERTIES FOR ISENTROPIC EQUILIBRIUM EXPANSIONS OF 
BINARY MIXTURES OF CBrF^-ARGON AND CCI2F2-ARGON 

Binary mixtures of fluorocarbons and argon are being used as substitute 
gases to simulate high-temperature air flows in the flight Mach number range 
between 4 and 10 (refs. 3 and 4), The properties of these mixtures are easily 
computed if it is shown that compressibility effects on the fluorocarbons in the 
range of interest are small. 

The tabulated thermodynamic properties of both CBrFo and CCI 2 F 2 show that 
in the range covered by the experimental tests (T < 6 OO K and p < 0,5 atm), 
pressure effects can be neglected. Therefore, these two fluorocarbons can be 
considered thermally perfect over this range and their thermodynamic properties; 
namely s, h, and Cp may be considered as functions of temperature only. An 
existing computer code is available that will handle mixtures of thermally per- 
fect species and compute equilibrium rocket expansions. 

Results using the computer code of reference 6 are tabulated for two repre- 
sentative cases; one for the CBrF^-argon mixture and one for the CCl 2 F 2 -argon 
mixture . 
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TABLE Cl.- CBrF^-AHGON ISENTROPIC EQUILIBRIUM EXPANSION 
[All values are in SI Units] 



Chamber 

Throat 

Exit 

Exit 

Exit 

Exit 

Exit 

Exit 

Exit 

Exit 

Exit 

Exit 

Exit 

Chamber pressure/p . . . 

1.0000 

1.7575 

5.0528 

8.1117 

11.410 

14.930 

18.650 

22.550 

39.678 

58.817 

79.599 

107.54 

137.39 

P 

5.0626 

2.8805 

1.0019 

0.6241 

0.4437 

0.3391 

0.2715 

0.2245 

0.1276 

0.0861 

0.0636 

0.0471 

0.0368 

T 

622 

57? 

48^ 

452 

42^ 

409 

394 

382 

6.7679 « 10 ’ 

6.2382 « 10 ’ 


305 



P 

9.3665 * 10"^ 

5.7949 * lo"-^ 

2.3694 X io’3 

1.5907 X 10"^ 

1.1948 X 10~3 

9.5422 X 10"^ 

7.9265 * 10"^ 

3.0652 X 10 ^ 

3.2923 X 10 ^ 

1.8719 X 10 ^ 

1.5344 X 10 ^ 

h 

-778.8 

-785.8 

-797.6 

-802.3 

-805.4 

-807.8 

-809.7 

-811.2 

-815,5 

-818.3 

-820.3 

-822.2 

-823.7 

a 

0.6481 

0.6481 

0.6481 

0.6481 

0.6481 

0.6481 

0.6481 

0.6481 

0.6481 

0.6481 

0.6481 

0.6481 

0.6481 

M 

94.429 

94.429 

94.429 

94.429 

94.429 

94.429 

94.429 

94.429 

94.429 

94.429 

94.429 

94,429 

94.429 

On 

0.1430 

0.1403 

* 0.1345 

0.1316 

0.1294 

0.1275 

0.1260 

0.1247 

1 0.1205 

0.1175 

1 0.1151 

0.1128 

0.1108 

P 

, Y 

1 1.1726 

1 1.1765 

1.1855 

1.1904 

1.1943 

1.1976 

1.2005 

1.2031 

1.2116 

1.2181 

1 1.2236 

1.2295 

■ 1.2345 

a 

: 253.4 

, 243.4 

i 225.4 

1 217.5 

1 212.0 

207.7 

204 . 1 

201.1 

192.2 

, 186.2 

181.6 

177.0 

' 173.3 

Mach number 

0.000 

1.000 

1 1.761 

1 2.038 

2.228 

2.373 

2.491 

2.591 

2.886 

3.090 

3.248 

3.406 

1 3.536 

1 

1 Mole fractions : 



1 

1 


i 









I Argon 

0.50002 

1 0.50002 

1 0.50002 

0.50002 

0.50002 

0.50002 

0.50002 

0.50002 

0.50002 

0.50002 

0.50002 

0.50002 

0.50002 

1 CBrF^ 

0.49997 

0.49997 

0.49997 

0.49997 

0.49997 

0.49997 

0.49997 

0.49997 

0.49997 

0.49997 

0.49997 

0.49997 

0.49997 


TABLE C2.- CCl2F2'A*’GON ISENTROPIC EQUILIBRIUM EXPANSION 
[All values are in SI Units) 



Chamber 

Throat 

Exit 

Exit 

Exit 

Exit 

Exit 

Exit 

Exit 

Exit 

Exit 

Exit 

Exit 

Chamber pressure/p . . . 

1.0000 

1.7723 

5.1773 

8.3735 

11.843 

15.564 

19.514 

23.671 

42.066 

62.812 

85.505 

116.22 

149.25 

P 

4.6268 

2.6105 

0.8937 

0.5525 

0.3907 

0.2973 

0.2371 

0.1955 

0.1100 

0.0737 

0.0541 

0.0398 

0,0310 

T 

P 

649 

6,2843 X 10"3 

590 

3.8983 X 10"^ 

492 

1,6015 X 10"^ 

452 

1.0773 X 10“3 

425 

8.1038 X 10"^ 

40|! 

6.4793 X 10"^ 

388 

5.3870 X 10"^ 

374 

4.6031 X 10"^ 

336 

2.8889 « 10"’ 

, 315 

2.0924 X 10 ^ 

292 

1.6349 X 10"^ 

274 

1.2806 X 10"^ 

260 

1.0506 X 10“^ 

h 

-595.3 

-605.0 

-620.9 

-627 . 1 

-631.3 

-634.4 

-636.9 

-638.9 

-644.5 

-648.1 

-650.6 

-653.0 

-654.8 

s 

0.8001 

0.8001 

0.8001 

0.8001 

0.8001 

0.8001 

0.8001 

0.8001 

0.8001 

0.8001 

0.8601 

0.8001 

0.8001 

M 

72.332 

72.332 

72.332 

72.332 

72.332 

1 72.332 

72.332 

72.332 

72.332 

72.332 

72.332 

72.332 

72.332 

Cp 

0.1672 

0. 1644 

0.1583 

0.1551 

0.1526 

0.1505 

1 0.1487 

0.1472 

0.1423 

0.1388 

‘ 0.1359 

0,1330 

0.1307 

y 

1.1967 

1 .2006 

1.2100 

1.2153 

1.2196 

1.2233 

1.2266 

1.2295 

1.2392 

1 .2469 

1.2533 

1.2602 

1.2663 

a 

298.8 

285-4 

261.6 

251 .3 

244.1 

238.5 

1 233.9 

230.0 

218.6 

210.9 

205.0 

199.2 

194.6 

Mach number 

0.000 

1.000 

1.771 

2.055 

2.250 

2.400 

2.523 

2.627 

2.936 

3.152 

3.320 

3.489 

3.629 


Hole fractions : 

Argon 0.60003 0.60003 O.6OOO3 0.60003 O.6OOO3 0.60003: 0.60003 0.60003 0.60003 0.60003 0.60003 O.6OOO3 0.60003 

CCI2F2 j 0.39997 0.39997 0.39997 0.39997 0.39997, 0.39997 0.39997, 0.39997' 0.39997, 0.39997 0.39997 0.39997 0.39997 


APPENDIX C 



REFERENCES 


1. Jones, Robert A.; and Hunt, James L. (appendix A by James L. Hunt, 

Kathryn A. Smith, and Robert B. Reynolds, and appendix B by James L. Hunt 
and Lillian R. Boney): Use of Tetrafluoromethane To Simulate Real-Gas 

Effects on the Hypersonic Aerodynamics of Blunt Vehicles. NASA TR R-312, 
1969. 

2. Hunt, James L. ; Jones, Robert A.; and Smith, Kathryn A.: Use of Hexafluoro- 

ethane To Simulate the Inviscid Real-Gas Effects on Blunt Entry Vehicles. 
NASA TN D-7701, 1974. 

3- Oman, R. A.; Foreman, K. M. ; Leng, J.; and Hopkins, H. B. : Simulation of 

Hypersonic Scramjet Exhaust. NASA CR-2494, 1975. 

4. Hopkins, H. B. ; Konopka, W. ; and Leng, J.: Validation of Scramjet Exhaust 

Simulation Technique. NASA CR-2688, 1976. 

5. Hunt, James L. ; and Boney, Lillian R.: Thermodynamic and Transport Prop- 

erties of Gaseous Tetrafluoromethane in Chemical Equilibrium. NASA 
TN D-7181, 1973. 

6. Gordon, Sanford; and McBride, Bonnie J.: Computer Program for Calculation 

of Complex Chemical Equilibrium Compositions, Rocket Performance, Incident 
and Reflected Shocks, and Chapman-Jouguet Detonations. NASA SP-273, 1971. 

7. Properties and Applications of the "Freon” Fluorocarbons. Tech. Bull. B-2, 

E. I. Du Pont De Nemours & Co., c.1969. 

8. Properties and Applications of the "Freon” Fluorocarbons. Tech. Bull. X-88F, 

E. I. Du Pont De Nemours & Co., Sept. 3, 1968. (Revised Feb. 3, 1969.) 

9. Properties and Applications of the "Freon” Fluorocarbons. Tech. Bull. X-65, 

E. I. Du Pont De Nemours & Co., Aug.’ 28, 1963. 

10. Properties and Applications of the "Freon” Fluorocarbons. Tech. Bull. T-116, 

E. I. Du Pont De Nemours & Co., Jan. 11, 1968. 

11. Liley, P. E., ed.: Thermophysical Properties of Refrigerants. ASHRAE, 1976. 

12. Jossi, John A.; Stiel, Leonard I.; and Thodos, George: The Viscosity of 

Pure Substances in the Dense Gaseous and the Liquid Phases. AIChE J., 
vol. 8, 1962, pp. 59-63. 

13. Stiel, Leonard I.; and Thodos, George: The Viscosity of Polar Substances 

in the Dense Gaseous and Liquid Regions. AIChE J., vol. 10, no. 2, 1964, 
pp. 275-277. 

14. Oshen, Steven; Rosenbaum, B. M. ; and Thodos, George: Thermal Conductivity 

of Carbon Tetrafluoride in the Dense Gaseous Region. J. Chem. Phys., 
vol. 46, no. 8, Apr. 15, 1967, pp. 2939-2944. 


53 



HIM I I 


TABLE I.- THERMODYNAMIC AND TRANSPORT PROPERTIES 
OF CCI3F AT CONSTANT ENTROPY 







S/R 9.0000 







T 

K 

V 

m^kg 

P 

atm 

h/RT 

a 

m/sec 

c/R 

P 

y 


z 


k 

W/m-K 

^Pr 

2 < i 6.7003 

1.3109 

.1108 

8.1153 

129.2221 

5.5436 

1.1366 

1«1274 

.9920 



0.0000 

256.7003 

.9749 

.1557 

8.3141 

131.4714 

5.6593 

1.1348 

1.1236 

.9902 



0.0000 

266.7003 

.7251 

.2171 

6.5156 

133.6315 

5.7730 

1.1335 

1.1197 

.9880 



0.0000 

276.7003 

.5425 

.3002 

0.7193 

135.6950 

5.8654 

1.1325 

1.1156 

.9854 



0.0000 

266.7003 

.4084 

.4119 

8.9248 

137.6527 

5.9972 

1.1321 

1.1117 

.9023 



0.0000 

296.7003 

.3092 

.5606 

9.1316 

139.4933 

6.1091 

1.1321 

1.1074 

*9705 



0.0000 

306.7003 

.2356 

.7576 

9.3393 

141.2032 

6.2221 

1.1327 

1.1027 

.9741 

NOT 


0.0000 

316.7003 

.1305 

■ 1.0154 

9.5471 

142.7664 

6.3370 

1.1339 

1.0976 

.9688 


0.0000 

326.7003 

.1391 

1.3500 

9.7547 

144.1647 

6.4548 

1.1357 

1.0919 

.9627 

AVAILABLE 


o.ooco 

336.7003 

.1079 

1.7008 

9.9611 

145.3756 

6.5769 

1.1363 

1.0855 

.9554 



0.0000 

3 A 6.7003 

.0842 

2.3297 

10.1657 

146.3761 

6.7044 

1.1418 

1.0703 

.9469 



0.0000 

356.7003 

.0661 

3.0222 

10.3678 

147.1396 

6.8368 

1.1464 

1.0702 

.9371 



0.0000 

366.7003 

.0522 

3.8669 

10.5665 

147*6360 

6.9820 

1.1521 

1.0609 

.9258 



0.0000 

376.7003 

.0415 

4.9546 

10.7609 

147.8415 

7.1359 

1.1593 

1.0503 

.9128 



0.0000 

386.7003 

.0331 

6.2562 

10.9501 

147.7211 

7.3030 

1.1682 

1.0382 

.8981 



0.0000 

393.^349 

.0286 

7.2860 

11.0742 

147.4425 

7.4244 

1.1755 

1.0292 

.8871 



0.0000 


T 

V 

P 

h /RT 

a 

s / R » 9.5000 

c/R 

P 

y 

h 

z 

P k 

Npr 

216.1187 

7.0460 

.0185 

7.5689 

122.5572 

5.1855 

1.1424 

1.1401 

.9980 


0.0000 

228.1167 

5.1111 

.0266 

7.7595 

125.0927 

5.3067 

1.1391 

1.1363 

.9975 


0.0000 

238.1167 

3.7309 

.0380 

7.9541 

127.5649 

5.4236 

1.1362 

1.1327 

*9969 


0.0000 

248.1167 

2.7399 

.0539 

8.1523 

129.9740 

5.5365 

1.1336 

1.1293 

.9962 


0.0000 

256.1167 

2.0240 

.0758 

8.3540 

132.3193 

5.6459 

1.1313 

1.1260 

.9953 


0.0000 

268.1187 

1.5039 

.1059 

8.5589 

134.5994 

5.7520 

1.1293 

1.1229 

*9943 


0.0000 

278.1187 

1.1238 

• 1468 

8.7668 

136.6116 

5.8554 

1.1277 

1.1198 

*9930 


0.0000 

288.1187 

.8444 

.2021 

8.9772 

138.9523 

5.9564 

1.1263 

1.1167 

.9915 


0.0000 

298.1167 

.6380 

.2762 

9.1899 

141.0168 

6.0555 

1.1253 

1.1136 

.9897 


0.0000 

308.1107 

.4646 

.3750 

9.4046 

142.9987 

6.1531 

1.1246 

1.1104 

.9875 

NOT 

AVAILABLE 

0.0000 

318.1187 

.3701 

.5057 

9.6210 

144.8903 

6.2496 

1.1242 

1.1070 

.9849 

0.0000 

326.1187 

.2642 

.6771 

9.8385 

146.6824 

6.3461 

1.1242 

1.1035 

.9619 

0.0000 

338.1167 

.2193 

.9007 

10.0567 

148.3631 

6.4427 

1.1246 

1.0996 

.9782 


0.0000 

346.1167 

.1702 

1.1898 

10.2753 

149.9197 

6.5402 

1.1254 

1.0954 

.9739 


6 . M 00 

350. 1117 

• 1328 

1.5610 

10.4936 

151.3367 

6.6304 

1.1267 

1.0907 

.9689 


0*0600 

36 S.UiT 

.1041 

2.0338 

10.7110 

152.5970 

6. 7411 

1.1286 

1.0854 

.9629 


0*0000 

37 t . Ui 7 

.0621 

2.6308 

10.9270 

153.6810 

6.1462 

1.1311 

1.0795 

• 9560 


0*0000 

3 lt . lli 7 

.0651 

3.3786 

11.1409 

154.5677 

6 . 0 S 30 

1.1344 

1.0728 

.9481 


0*0000 

398.1187 

.0518 

4.3066 

11.3518 

155.2344 

7.0711 

1.1385 

1.0652 

.9389 


0.0000 

408.1187 

.0415 

5.4477 

11.5592 

155.6581 

7.1935 

1.1437 

1.0567 

• 9283 


0.0000 

418.1187 

• 0335 

6.8372 

11.7621 

155.8161 

7.3244 

1.1501 

1.0470 

• 9164 


0.0000 

425.5498 

.0266 

8.0524 

11.9095 

155.7492 

7.4204 

1.1558 

1.0391 

.9065 


0.0000 
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TABLE I 


Continued 


T 

V 

P 

h/RT 

a 

S / R - 10.0000 

Cp/R 

y 

h 

z 


Pr 

211.6230 

16.9920 

.0067 

7.4490 

120.9594 

5.0997 

1.1442 

1.1433 

.9992 


0.0000 

221.6230 

13.7151 

.0096 

7.6374 

123.5592 

5.2227 

1.1405 

1.1393 

.9990 


0.0000 

231.6230 

9.9671 

.0139 

7.0300 

126.1009 

5.3400 

1.1371 

1.1357 

.9988 


0.0000 

2^1 .6230 

7.2873 

.0190 

8.0267 

128.5864 

5.4543 

1.1341 

1.1324 

.9905 


0.0000 

251.6230 

5 . 359 A 

.0280 

0.2272 

131.0172 

5.5635 

1.1314 

1.1293 

.9981 


0.0000 

261.6230 

3 . 96 A 1 

.0393 

0.4313 

133.3943 

5.6687 

1.1290 

1.1264 

.9977 


0.0000 

271.6230 

2 . 9 A 85 

. 05 A 9 

6.6380 

135.7181 

5.7703 

1.1268 

1.1236 

.9972 


0.0000 

281.6230 

2.2051 

.0760 

0.8495 

137.9883 

5.8684 

1.1249 

1.1210 

.9966 


0.0000 

291.6230 

1.6579 

. 10 A 6 

9.0632 

140.2041 

5.9633 

1.1231 

1.1184 

.9958 


0.0000 

301.6230 

1.2530 

. 1 A 30 

9.2797 

142.3639 

6.0555 

1.1217 

1.1159 

.9949 


0.0000 

311.6230 

.9519 

. 19 A 3 

9.4906 

144.4654 

6.1451 

1.1204 

1.1135 

.9938 

NOT 

0.0000 

321.6230 

.7267 

.2624 

9.7199 

146.5053 

6.2324 

1.1194 

1.1110 

.9925 

0.0000 

331.6230 

.5577 

.3520 

9.9431 

140,4794 

6.3179 

1.1106 

1.1064 

.9910 

AVAILABLf 

0.0000 

3 < rl .6230 

. A 299 

.4695 

10.1679 

150.3021 

6.4019 

1.1160 

1.1056 

.9892 

0.0000 

351.6230 

.3331 

.6223 

10.3942 

152,2071 

6.4847 

1.1177 

1.1030 

.9870 


0.0000 

361.6230 

.2593 

.0201 

10.6215 

153.9466 

6.5669 

1,1177 

1.1000 

.9844 


0.0000 

371.6230 

.2028 

1.0742 

10.6495 

155.5913 

6.6488 

1.1160 

1.0968 

.9814 


0.0000 

381.6230 

. 159 A 

1.3906 

11.0777 

157.1304 

6.7309 

1.1186 

1.0933 

.9770 


0.0000 

391.6230 

.1250 

1.8100 

11.3056 

150.5517 

6.8139 

1.1196 

1,0894 

.9736 


0.0000 

^ 01.6230 

.0990 

2.3202 

11.5329 

159,0413 

6.0983 

1.1210 

1.0850 

.9687 


0.0000 

All . 6230 

.0796 

2.9763 

11.7590 

160.9840 

6.9840 

1.1229 

1.0801 

.9631 


0.0000 

A 21.6230 

.0637 

3.7008 

11.9833 

161.9633 

7.0741 

1.1253 

1.0747 

.9566 


0.0000 

A 31.6230 

.0513 

4.7719 

12.2051 

162.7622 

7,1671 

1.1204 

1.0685 

.9491 


0.0000 

AA 1.6230 

. 0 A 15 

5.9031 

12.4238 

163.3633 

7.2647 

1.1323 

1.0617 

.9405 


0.0000 

A 51.6230 

.0337 

7,4509 

12.6307 

163.7507 

7.3680 

1.1370 

1.0540 

.9300 


0.0000 

A 59.6879 

.0286 

8.8461 

12.0087 

163.8977 

7.4563 

1.1416 

1.0471 

.9221 


0.0000 


T 

V 

P 

h/RT 

s 

a 

/ R - 10.5000 

y 


Z 

M k 


235.9186 

10.9928 

.0074 

7.9154 

127.2437 

5. 3863 

1.1354 

1.1347 

,9994 


0.0000 

245.9186 

13,9164 

.0105 

8.1141 

129.7235 

5.4970 

1.1324 

1.1315 

.9992 


0.0000 

255.9106 

10.2566 

.0149 

8.3167 

132.1534 

5.6032 

1.1297 

1.1206 

.9991 


0.0000 

265.9186 

7.6020 

.0209 

0.5230 

134.5352 

5,7054 

1.1272 

1.1259 

.9960 


0.0000 

275.9106 

5.6651 

.0291 

0.7327 

136.8700 

5.6036 

1.1250 

1.1234 

.9986 


0.0000 

285.9186 

4.2441 

,0402 

8.9457 

139.1590 

5,8981 

1.1230 

1.1210 

.9963 


0.0000 

295.9106 

3.1960 

.0552 

9.1619 

141.4024 

5.9892 

1.1211 

1.1188 

.9979 


0.0000 

305.9186 

2.4109 

.0753 

9.3810 

143.6005 

6.0770 

1.1195 

1.1166 

.9975 


0.0000 

315.9186 

1.8390 

.1022 

9.6028 

145.7520 

6. 1618 

1.1180 

1.1145 

.9969 


0.0000 

325.9186 

1.4063 

.1379 

9.0272 

147.0584 

6.2438 

1.1167 

1.1125 

.9963 


0.0000 

335.9186 

1.0798 

.1050 

10.0539 

149.9157 

6.3232 

1.1155 

1.1105 

.9955 


0.0000 

345.9186 

.8330 

.2467 

10.2028 

151.9226 

6.4003 

1.1145 

1,1005 

.9946 


0.0000 

355.9186 

.6455 

.3272 

10.5137 

153.8765 

6.4752 

1.1137 

1.1064 

.9935 

NOT 

0.0000 

365.9186 

.5025 

.4316 

10.7462 

155.7736 

6.5483 

1.1131 

1.1043 

.9922 

0.0000 

375.9106 

.3929 

.5662 

10.9802 

157.6096 

6.6199 

1,1127 

1.1022 

.9906 

AVAILABLE 

0.0000 

385.9186 

.3005 

.7380 

11.2153 

159.3792 

6.6902 

1.1124 

1.0999 

.9888 


0.0000 

395.9186 

.2433 

.9590 

11.4514 

161.0761 

6.7597 

1.1124 

1.0974 

.9867 


0.0000 

405.9186 

.1927 

1.2383 

11.6860 

162.6930 

6.8205 

1.1126 

1.0947 

.9842 


0.0000 

415.9186 

.1533 

1.5904 

11.9249 

164.2215 

6.8971 

1.1130 

1.0918 

.9813 


0.0000 

425.9186 

.1224 

2.0321 

12.1616 

165.6516 

6.9660 

1.1138 

1.0886 

.9778 


0.0000 

435.9106 

.0902 

2.5819 

12.3977 

166.9739 

7.0355 

1.1148 

1.0851 

.9739 


0.0000 

445.9186 

.0791 

3.2632 

12.6328 

168.1759 

7.1062 

1.1162 

1.0812 

.9693 


0.0000 

455.9186 

.0640 

4.1016 

12.8665 

169.2458 

7.1786 

1.1181 

1.0766 

.9641 


0.0000 

465 . 918 fr 

.0520 

5.1266 

13.0981 

170; 1711 

7.2533 

1.1204 

1.0719 

.9581 


0.0000 

475.9186 

.0424 

6.3712 

13.3271 

170.9400 

7.3310 

1.1233 

1.0663 

.9512 


0.0000 

405.9186 

.0348 

7.8716 

13.5529 

171.5415 

7.4124 

1.1266 

1.0605 

.9435 


0.0000 

495.9186 

.0266 

9.6669 

13.7750 

171.9677 

7,4984 

1.1311 

1.0540 

.9348 


0.0000 

495.9744 

•om 

9.6778 

13.7762 

171.9697 

7.4989 

1.1311 

1.0540 

.9348 


0.0000 
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TABLE I.- Continued 


T 

V 

P 

h/RT 

a 

S /R« 11.0000 
Cp/R 

y 


z 

[i k 

Nn 

Pr 

261 . 383 d 

18.9863 

.008 2 

8.4302 

133.5174 

5,6565 

1.1280 

1,1274 

.9995 


0.0000 

271.3838 

14.1106 

.0115 

8.6387 

135.8876 

5.7557 

1.1256 

1.1249 

.9994 


0.0000 

281.3838 

10.5437 

.0159 

8.8507 

136,2149 

5.8510 

1.1234 

1.1226 

.9993 


0.0000 

291.3838 

7.9192 

.0220 

9,0660 

140.5006 

5.9425 

1.1213 

1.1204 

.9991 


0.0000 

301.3838 

5.9781 

.0301 

9,2844 

142,7459 

6.0304 

1.1195 

1.1183 

.9969 


0.0000 

311.3838 

4.5349 

.0410 

9.5058 

144,9515 

6.1149 

1.1178 

1.1163 

.9987 


0.0000 

321.3838 

3.4567 

.0554 

9.7300 

1 h 7,1181 

6.1962 

1.1163 

1.1145 

.9984 


0.0000 

331.3838 

2.6476 

.0746 

9,9569 

149.2459 

6.2745 

1.1148 

1.1127 

.9981 


0.0000 

341 . 363 d 

2.0367 

.0999 

10.1363 

151.3346 

6.3498 

1.1136 

1.1110 

.9977 


0.0000 

361 . 383 d 

1.5738 

• 1330 

10.4181 

153,3840 

6.4225 

1.1124 

1.1093 

.9972 


0.0000 

361.3838 

1.2215 

.1761 

10.6520 

155.3929 

6.4926 

1.1114 

1.1077 

.9967 


0.0000 

371..3838 

.9521 

.2321 

10,8879 

157.3602 

6.5604 

1.1105 

1.1061 

.9960 


0.0000 

3 B 1.3836 

.7453 

.3042 

11.1257 

159.2840 

6.6260 

1.1098 

1.1044 

.9952 

NOT 

0.0000 

391.3638 

.5858 

. 3968 

11.3651 

161.1620 

6.6897 

1.1091 

1.1026 

• 9943 

0.0000 

401.3838 

.4623 

.5151 

11.6059 

162.9913 

6.7517 

1.1086 

1.1011 

.9932 

AVAILABUE 

0.0000 

411.3838 

.3063 

• 6654 

11.8480 

164.7684 

6.6122 

1.1083 

1.0993 

.9919 

0.0000 

421.3838 

.2914 

.8555 

12.0911 

166,4891 

6.8714 

1.1061 

1.0974 

,9904 


0.0000 

431.3638 

.2327 

1.0949 

12.3349 

168.1483 

6.9296 

1.1080 

1.0954 

.9887 


0.0000 

441.3638 

.1866 

1.3942 

12.5792 

169.7413 

6.9870 

1.1082 

1.0932 

.9666 


0.0000 

451 .3838 

.1501 

1.7676 

12.8238 

171.2603 

7.0441 

1.1085 

1.0906 

.9842 


0.0000 

461.3638 

.1213 

2.2303 

13.0682 

172.6992 

7.1009 

1.1091 

1*0682 

,9815 


0.0000 

471.3838 

• 0983 

2.8008 

13.3122 

174 .C 500 

7.1580 

1.1099 

1.0854 

.9783 


0.0000 

481.3838 

.0301 

3.5007 

13.5554 

175,3045 

7.2157 

1.1109 

1.0623 

.9747 


0.0000 

491.3838 

.0654 

4.3544 

13.7974 

176.4541 

7.2743 

1.1123 

1,0788 

.9705 


0.0000 

501.3638 

.0537 

5.3899 

14.0377 

177.4904 

7.3344 

1.1141 

1.0750 

.9657 


0.0000 

511.3838 

.0442 

6.6387 

14,2759 

178.4056 

7.3964 

1.1162 

1.0708 

• 9604 


0.0000 

521.3838 

.0365 

8.1354 

14,5115 

179,1931 

7.4609 

1.1189 

1.0663 

• 9543 


0.0000 

531.3838 

.0303 

9.9161 

14.7439 

179.8487 

7.5285 

1.1220 

1.0614 

.9476 


0.0000 

534.5411 

.0286 

10.5474 

14.8166 

180,0276 

7.5506 

1.1232 

1.0598 

.9453 


0.0000 


s /K«U.9000 


T 

V 

P 

h/RT 

a 

c /R 
P 

y 


z 

M 

k 


286.0699 

10.9997 

.0091 

8,9954 

139.7946 

5.9101 

1.1217 

1.1213 

,9996 



0.0000 

298.0699 

14.3008 

.0124 

9 ', 2 130 

• 142. 0646 

5.9986 

1.1198 

1.1193 

.9995 



0.0000 

308.0699 

10,0353 

.0170 

9.4333 

144.2973 

6.0835 

1.1180 

1.1174 

• 9994 



0.0000 

318.0699 

6.2443 

.0230 

9,6575 

146.4939 

6.1650 

1.1163 

1.1156 

.9993 



0.0000 

326 .0699 

6.3033 

.0311 

9.8841 

148.6555 

6.2433 

1.1148 

1.1139 

,9992 



0.0000 

338.0699 

4.8402 

.0417 

10.1133 

150.7826 

6.3184 

1.1134 

1.1123 

,9990 



0.0000 

348.0699 

3.7335 

.0556 

10.3450 

152.8759 

6.3905 

1.1121 

1.1107 

,9988 



0.0000 

358.0699 

2.0923 

.0730 

10.5792 

154.^9357 

6.4598 

1.1109 

1,1093 

,9986 



0.0000 

368.0699 

2.2502 

.0975 

10.8156 

156.9620 

6.5264 

1.1096 

1.1079 

,9983 



0.0000 

378.0699 

1.7500 

• 1282 

11.0541 

150.9547 

6.5904 

1.1068 

1.1065 

,9979 



0.0000 

366.0699 

1.3790 

.1677 

11.2946 

160.9132 

6.6521 

1.1079 

1.1052 

,9975 



0.0000 

398.0699 

1 .C 360 

.2183 

11.5370 

' 162.8367 

6.7115 

1.1071 

1.1039 

,9970 



0.0000 

4 C 8.0699 

.8586 

.2029 

11.7810 

164.7241 

6.7688 

1.1064 

1.1025 

,9965 



0.0000 

418.0699 

.6814 

.3649 

12.0266 

166.5741 

6.8243 

1.1058 

1.1012 

,9950 

NOT 


0.0000 

428.0699 

.5429 

.4687 

12.2736 

166.3846 

6.8779 

' 1.1053 

1.0998 

,9950 

AVAILABLE 


0.0000 

438.0699 

.4341 

. 599 ^ 

12.5218 

170.1536 

6.9300 

1.1050 

1.0984 

,9941 


0.0000 

440.0699 

.3463 

.7630 

12.7710 

171.8700 

6.9808 

1.1047 

1.0970 

,9931 



0.0000 

450 .C 699 

.2905 

.9674 

13.0211 

173.5550 

7.0303 

1.1045 

1.0954 

,9918 



0.0000 

468.0699 

.2267 

1.2213 

13.2718 

175.1807 

7.0788 

1.1045 

1.0938 

,9904 



0.0000 

478,0699 

.1839 

1.5354 

13.5229 

176.7511 

7.1266 

1.1046 

1.0920 

• 9887 



0.0000 

488.0699 

.1497 

1.9223 

13,7742 

178.2616 

7.1738 

1.1048 

1.0901 

• 9868 



0.0000 

496.0699 

.1222 

2.3966 

14.0255 

179,7069 

7.2208 

1.1052 

1.0881 

.9846 



0.0000 

508.0699 

.1002 

2.9757 

14.2764 

181.0818 

7.2677 

1.1058 

1.0858 

,9821 



0.0000 

518.0699 

.0824 

3.6792 

14,5267 

182.3806 

7.3149 

1.1067 

1.0834 

.9792 



0.0000 

528.0699 

• 0680 

4.5300 

14.7760 

183.5976 

7.3627 

1.1077 

1.0807 

.9760 



0.0000 

538.0699 

• 0563 

5,5539 

15.0240 

184.7275 

7,4114 

1.1090 

1.0778 

.9723 



0.0000 

548.0699 

,0467 

6.7799 

15,2704 

185.7654 

7.4614 

1.1106 

1.0746 

• 9681 



0.0000 

556.0699 

• 0390 

8.2403 

15.5146 

186.7060 

7 . 513 n 

1.1126 

1.0713 

.9634 



0.0000 

568.0699 

.0326 

9.9707 

15.7563 

107,5538 

7.5669 

1.1150 

1.0677 

.9583 



0.0000 

575.5318 

• 0286 

11.4619 

15.9348 

188.1221 

7.6068 

1.1171 

1.0649 

.9541 



0.0000 
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TABLE I 


Continued 


T 

V 

P 

h VRT 

a 

S / R - 12.0000 

c /R 
p 

y 


z 


"Pr 

316.0893 

18.9869 

.0099 

9.6139 

146,1010 

6.1471 

1.1165 

1.1161 

.9997 


0.0000 

326.0893 

14.4990 

.0134 

9.8401 

148.2787 

6.2256 

1.1149 

1.1145 

.9996 


0.0000 

336.0893 

11.1244 

.0160 

10.0691 

150.4238 

6.3007 

1.1134 

1.1129 

.9996 


0.0000 

346.0893 

8.5716 

.0241 

10.3007 

152 . D 375 

6.3728 

1.1120 

1.1114 

,9995 


0.0000 

356.0893 

6.6336 

.0320 

10.5348 

154.6205 

6.4419 

1.1107 

1.1100 

.9994 


0.0000 

366.0893 

5.1556 

.0424 

10.7713 

156.6735 

6.5082 

1.1096 

1.1087 

.9992 . 


0.0000 

376.0893 

4.0234 

.0558 

11.0100 

158.6969 

6.5717 

1.1085 

1.1075 

.9991 


0.0000 

386.0893 

3.1526 

.0731 

11.2509 

160.6912 

6.6326 

1.1075 

1.1063 

.9989 


0.0000 

396.0893 

2.4800 

.0953 

11.4938 

162.6565 

6.6911 

1.1066 

1.1051 

.9987 


0.0000 

406.0893 

1.9585 

.1237 

11.7385 

164.5928 

6.7472 

1.1057 

1.1040 

.9984 


0.0000 

416.0893 

1.5525 

.1598 

11.9851 

166.4998 

6.8012 

1.1049 

1.1029 

.9981 


0.0000 

426.0893 

1.2352 

.2056 

12.2333 

168.3772 

6.8530 

1.1043 

1.1018 

.9978 


0.0000 

436.0693 

.9661 

.2635 

12.4831 

170.2242 

6.9029 

1.1036 

1.1007 

.9974 

NOT 

0.0000 

446.0893 

• 7904 

.3361 

12.7343 

172.0401 

6.9510 

1.1031 

1.0997 

,9969 

0.0000 

456.0893 

.6356 

.4271 

12.9867 

173.8235 

6.9974 

1.1026 

1.0986 

. 9964 - 

AVAILABLE 

0.0000 

466.0893 

.5128 

.5405 

13.2403 

175.5732 

7.0424 

1.1022 

1.0975 

.9957 

o.ooco 

476.0893 

.4152 

.6815 

13.4950 

177.2874 

7.0859 

1.1019 

1.0963 

.99 50 


0.0000 

486.0893 

.3372 

.8559 

13.7505 

178.9641 

7.1283 

1.1017 

1.0952 

.9941 


0.0000 

496.0893 

.2748 

1.0708 

14.0067 

180.6010 

7.1696 

1.1016 

1,0939 

,9931 


0.0000 

506.0893 

.2247 

1.3346 

14.2634 

182,1954 

7.2101 

1.1015 

1.0926 

.9919 


0.0000 

516.0893 

.1843 

1.6573 

14.5205 

183.7445 

7.2499 

1.1016 

1.0912 

,9906 


0.0000 

526.0893 

.1516 

2.0504 

14.7778 

185.2449 

7.2892 

1.1018 

1.0897 

.9891 


0.0000 

536.0893 

.1251 

2.5274 

15.0351 

186.6932 

7.3282 

1.1021 

1.0880 

.9873 


0.0000 

546.0893 

.1035 

3.1040 

15.2922 

188.0859 

7.3671 

1.1026 

1.0863 

.9853 


0.0000 

556.0893 

.0860 

3.7981 

15,5487 

189.4192 

7,4062 

1 . 1,032 

1.0644 

.9831 


0.0000 

566 . C 893 

.0716 

4.6303 

15.8046 

190.6896 

7.4457 

1.1040 

1.0824 

.9806 


0,0000 

576.0893 

.0598 

5.6240 

16.0594 

191.8940 

7.4859 

1.1050 

1.0802 

.9777 


0.0000 

586.0893 

.0501 

6.8055 

16.3129 

193.0299 

7.5271 

1.1062 

1.0778 

.9746 


0.0000 

588.6869 

.0477 

7.1745 

16.3836 

193.3350 

7.5388 

1.1066 

1.0772 

.9736 


0.0000 


s /R«i2.soao 


T 

V 

P 

h/RT 

a 

c /R 
P 

r 


z 

M k 

Npr 

345.5154 

18.9880 

.0109 

10.2881 

152.4503 

6.3671 

1.1119 

1.1117 

.9998 


0.0000 

355.5154 

14.6898 

.0145 

10.5223 

154.5426 

6.4361 

1.1106 

1.1103 

.9997 


0.0000 

365.5154 

11.4138 

.0191 

10.7589 

156.6064 

6.5021 

1.1094 

1.1090 

,9997 


0.0000 

375.5154 

8.9041 

.0252 

10.9977 

150.6425 

6.5653 

1.1083 

1.1078 

.9996 


0.0000 

385,5154 

6.9744 

.0330 

11.2388 

160.6517 

6.6259 

1.1072 

1.1067 

.9995 


0.0000 

395.5154 

5.4844 

.0431 

11.4820 

162.6345 

6.6838 

1.1063 

1.1056 

.9994 


0.0000 

405.5154 

4.3293 

.0559 

11,7272 

164.5914 

6.7394 

1.1054 

1.1046 

.9993 


0.0000 

415.5154 

3.4304 

.0723 

11.9742 

166.5227 

6.7925 

1.1045 

1,1036 

,9992 


0.0000 

425.5154 

2.7280 

.0931 

12.2230 

168.4287 

6,8435 

1,1038 

1.1026 

.9990 


0.0000 

435.5154 

2.1773 

.1193 

12..4735 

170.3095 

6.8924 

1.1030 

1.1017 

.9988 


0.0000 

445.5154 

1.7441 

.1524 

12.7256 

172.1650 

6.9393 

1.1024 

1.1008 

.9986 


0.0000 

455.5154 

1.4015 

.1938 

12.9792 

173.9949 

6.9843 

1.1018 

1.1000 

.9983 

NOT 

0.0000 

465.5154 

1.1301 

.2456 

13.2341 

175.7991 

7.0276 

1.1012 

1.0991 

.9980 

0.0000 

475.5154 

,9143 

.3099 

13.4903 

177,5769 

7.0693 

1.1008 

1.0982 

.9977 

AVAILABLE 

0.0000 

485.5154 

.7420 

.3898 

13.7477 

179.3278 

7.1094 

1.1003 

1.0974 

.9973 

0.0000 

495.5154 

.6042 

.4883 

14.0062 

181.0507 

7.1482 

1.1000 

1.0965 

,9968 


0.0000 

505.5154 

.4934 

.6097 

14.2656 

182.7448 

7.1858 

1.0997 

1,0956 

.9963 


0.0000 

515.5154 

.4042 

.7585 

14.5259 

184.4088 

7.2223 

1.0994 

1.0947 

.99 57 


0.0000 

525.5154 

.3321 

.9403 

14.7869 

186.0412 

7.2578 

1.0992 

1,0937 

.9950 


0.0000 

535.5154 

.2737 

1.1616 

15.0465 

187.6404 

7.2925 

1.0991 

1.0927 

.9942 


0.0000 

545.5154 

.2262 

1.4307 

15.3106 

189.2047 

7.3265 

1.0991 

1,0916 

.9933 


0.0000 

555.5154 

.1875 

1.7560 

15,5730 

190. '7 3 19 

7.3600 

1,0991 

1,0905 

.9922 


0.0000 

565.5154 

.1558 

2.1462 

15.8356 

192.2201 

7.3932 

1.0993 

1.0893 

.9910 


0.0000 

575.5154 

.1299 

2.6195 

16.0982 

193.6668 

7.4262 

1.0995 

1.0881 

.9896 


0.0000 

585.5154 

.1085 

3.1638 

16.3607 

195.0700 

7.4592 

1.0998 

1.0867 

.9881 


0.0000 

5 e 6 . 8»69 

.1022 

3.3982 

16.4492 

195.5330 

7.4704 

1.1000 

1.0862 

• 9876 


0.0000 
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TABLE I 


Continued 


s / R « 13.0000 


T 

V 

P 

h/RT 

a 

c/R 

P 

y 


2 

u k 

''Pr 

976 . 463 S 

18*9882 

.0118 

11.0212 

156.8626 

6.5699 

1.1081 

1.1079 

.9996 


0.0000 

386*4636 

14.8803 

.0155 

11.2626 

160.8755 

6.6299 

1.1070 

1.1068 

.9998 


0.0000 

396*4638 

11*7029 

.0202 

11.5062 

162.6632 

6.6873 

1.1060 

1.1057 

.9997 


0.0000 

406*4638 

9.2406 

• 0263 

11.7518 

164*6265 

6.7423 

1*1051 

1.1047 

.9997 


0.0000 

416*4638 

7*3236 

• 0340 

11.9993 

166.7660 

6.7949 

1.1042 

1.1038 

.9996 


0.0000 

426*4636 

5*8255 

.0437 

12.2486 

166.6622 

6.8452 

1.1034 

1.1029 

.9995 


0.0000 

436*4630 

4.6495 

.0560 

12.4996 

170.5755 

6.8933 

1.1027 

1.1021 

.9994 


o.ocoo 

446*4638 

3.7251 

.0715 

12.7523 

172.4463 

6.9394 

1.1020 

1.1013 

.9993 


0.0000 

456*4638 

2.9943 

.0910 

13.0066 

174.2947 

6.9836 

1.1013 

1.1005 

.9992 


0.0000 

466*4638 

2,4147 

• 1153 

13.2623 

176.1211 

7.0259 

1.1007 

1*0997 

.9991 


0.0000 

476*4638 

1.9537 

.1455 

13.5194 

V 177.9253 

7.0665 

1.1002 

1.0990 

.9989 

NOT 

0.0000 

466*4638 

1.5857 

.1830 

13.7778 

179.7074 

7.1055 

1.0997 

1.0983 

.9987 

0.0000 

496*4636 

1.2911 

.2293 

14.0375 

181.4672 

7.1430 

1.0992 

1.0976 

.9985 

AVAILABLE 

o.ocoo 

506.4638 

1*0544 

.2864 

14.2962 

183.2045 

7.1791 

1.0988 

1.0969 

.9983 


0.0000 

516*4636 

*8636 

.3565 

14.5601 

184.9189 

7.2139 

1.0984 

1.0962 

.9980 


0.0000 

526*4638 

.7094 

.4422 

14.8229 

186.6099 

7.2476 

1.0981 

1.0955 

.9977 


0.0000 

536*4636 

.5844 

. 5468 

15.0866 

188.2770 

7.2802 

1.0978 

1.0948 

.9973 


0.0000 

546.4636 

.4828 

.6739 

15.3511 

189.9193 

7.3119 

1.0975 

1 . 094 C 

.9968 


0.0000 

556*4638 

.4000 

. 6280 

15.6164 

191.5361 

7.3428 

1.0973 

1.0933 

.9963 


0.0000 

566*4636 

*3322 

1.0142 

15.6022 

193.1264 

7.3730 

1.0972 

1.0925 

.9958 


0.0000 

576*4638 

*2767 

1.2365 

16.1466 

194.6891 

7.4027 

1.0971 

1.0917 

.9951 


0.0000 

586*4638 

.2310 

1.5079 

16.4155 

196*2230 

7.4320 

1.0970 

1.0909 

.9944 


0.0000 

588*8889 

*2212 

1*5611 

16.4802 

196.5905 

7.4391 

1.0970 

1.0907 

.9942 


0.0000 


s / R > 13.5000 


T 

V 

P 

h/RT 

a 

C/R 

p 

r 


z 

li 

k 

^Pr 

409*0513 

18.9863 

.0129 

11*8162 

165 . 3551 . 

6.7551 

1.1048 

1.1046 

.9990 



0.0000 

419.0513 

15.0636 

.0166 

12.0643 

167.2936 

6.6069 

1.1039 

1.1037 

.9998 



0.0000 

429.0513 

11*9919 

• 0214 

12*3143 

169.2099 

6.8564 

1.1031 

1.1029 

.9998 



0.0000 

439.0513 

9.5802 

.0274 

12.5659 

171.1045 

6.9038 

1.1024 

1.1021 

.9997 



0.0000 

449*0513 

7*6825 

.0349 

12*8193 

172.9780 

6.9491 

1.1016 

1.1013 

.9997 



0.0000 

459.0513 

6.1788 

• 0444 

13*0742 

174.8307 

6,9924 

1.1010 

1.1006 

.9996 



0.0000 

469*0513 

4*9866 

• 0562 

13*3306 

176.6631 

7.0339 

1.1004 

1.0999 

.9996 



0.0000 

479.0513 

4,0374 

.0708 

13*5884 

178.4755 

7.0736 

1.0998 

1.0992 

.9995 

NOT 


0.0000 

409*0513 

3.2792 

.0690 

13*8476 

180.2681 

7.1117 

1.0992 

1.0986 

.9994 


0.0000 

499.0513 

2.6715 

,1115 

14*1060 

182.0411 

7.1483 

1.0987 

1.0980 

• 9993 

AVAILABLE 


0.0000 

509*0513 

2*1830 

.1392 

14*3697 

183.7946 

7.1834 

1.0983 

1,0974 

.9992 


0.0000 

519.0513 

1.7091 

.1731 

14*6325 

105.5287 

7.2171 

1.0978 

1.0968 

.9990 



0.0000 

529.0513 

1.4704 

.2147 

14.8964 

187.2433 

7.2497 

1.0974 

1.0962 

.9989 



0,0000 

539*0513 

1*2119 

.2653 

15*1614 

188.9383 

7.2011 

1.0970 

1.0956 

.9987 



0.0000 

549*0513 

1.0016 

.3270 

15.4272 

190.6137 

7,3115 

1.0967 

1.0950 

.9985 



0,0000 

559*0513 

.0299 

• 4016 

15*6940 

192.2690 

7.3410 

1.0964 

1.0945 

.9983 



o.cooo 

569*0513 

.6095 

.4919 

15.9616 

193.9041 

7.3697 

1.0961 

1.0939 

.9980 



0.0000 

579*0513 

,5744 

.6008 

16.2300 

195.5184 

7.3977 

1.0959 

1.0933 

.9977 



0,0000 

588.8889 

.4810 

.7293 

16.4947 

197.0860 

7.4247 

1.0957 

1.0927 

.9973 



0.0000 


S / R « 14.0000 


T 

V 

P 

h /RT 

a 

C/R 

P 

y 


2 

[i k 

Npr 


18*9928 

.0139 

12.6765 

171.9431 

6.9229 

1*1020 

1.1018 

.9999 


0,0000 

453*4006 

15,2476 

.0178 

12.9306 

173.8117 

6.9672 

1.1013 

1.1011 

.9998 


0,0000 

463*4006 

12.2824 

.0225 

13.1863 

175.6605 

7.0095 

1.1006 

1.1004 

.9998 


0,0000 

473*4006 

9,9261 

.0285 

13.4435 

177.4900 

7*0501 

1.1000 

1.0998 

.9990 


0,0000 

483*4006 

8.0473 

*0359 

13.7021 

179.3006 

7,0889 

1,0994 

1.0991 

.9997 


0*0000 

493*4006 

6*5444 

*0450 

13.9620 

181.0926 

7.1260 

1.0989 

1.0985 

.9997 

NOT 

0.0000 

503*4006 

5*3383 

• 0563 

14*2233 

182.8664 

7.1616 

1*0983 

1.0980 

.9997 

0*0000 

513*4006 

4.3673 

.0702 

14*4858 

164*6224 

7*1958 

1.0979 

1.0974 

.9996 

AVAILABLE 

0.0000 

523*4006 

3*5833 

*0872 

14.7494 

186.3606 

7.2207 

1.0974 

1,0969 

.9995 

0*0000 

533*4006 

2,9483 

*1080 

15*0142 

186.0813 

7.2603 

1.0970 

1*0964 

.9995 


0*0000 

543*4006 

2.4325 

*1333 

15*2800 

109.7847 

7.2908 

1.0966 

1.0959 

.9994 


0.0000 

553*4006 

2*0124 

• 1641 

15.5469 

191*4708 

7.3203 

1.0962 

1.0954 

.9993 


0*0000 

563*4006 

1.6692 

*2014 

15.0147 

193.1396 

7.3409 

1.0958 

1.0949 

.9991 


0.0000 

571 .mo 

1*3880 

*2465 

16.0834 

194.7913 

7*9766 

1.0955 

1.0944 

,9990 


0.0000 

51S«40t6 

1*1571 

.3008 

16.3530 

196.4256 

7*4036 

1.0952 

1.0940 

.9989 


0.0000 

5N«lltf 

1*0482 

*3352 

16.5013 

197.3152 

7.4181 

1.0951 

1,0937 

.9988 


0*0000 
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TABLE I.- Concluded 


S /R-1^,5000 


T 

V 

P 

h/RT 

a 

Cp/R 

y 


2 

479.6769 

18.9928 

.0151 

13.6061 

178.6470 

7.0739 

1.0996 

1.0994 

.9999 

469.6769 

15.4253 

• 0190 

13.8657 

180.4494 

7.1116 

1.0990 

1.0989 

.9999 

499.6769 

12.5679 

.0237 

14.1266 

182.2340 

7.1477 

1.0985 

1.0983 

.9999 

909.6769 

10.2704 

.0296 

14.3887 

184.0013 

7.1822 

1.0980 

1.0978 

.9998 

519.6769 

8.4173 

.0369 

14.6521 

185.7515 

7.2154 

1.0975 

1.0972 

.9998 

529.6769 

6.9181 

.0457 

14.9166 

187.4851 

7.2473 

1.0970 

1.0968 

,9998 

539.6769 

5.7017 

.0565 

15.1623 

189.2023 

7.2781 

1.0966 

1.0963 

.9997 

549*6769 

4.7119 

.0697 

15.4490 

190.9033 

7.3077 

1.0962 

1.0958 

.9997 

599.6769 

3.9042 

.0856 

15.7168 

192.5883 

7.3363 

1.0958 

1.0954 

.9996 

569*6769 

3.2433 

.1049 

15.9855 

194.2576 

7.3640 

1.0954 

1.095C 

.9996 

979.6769 

2.7010 

.1281 

16.2551 

195.9112 

7.3909 

1.0951 

1.0945 

.9995 

Nt.tit9 

2.2871 

.1537 

16.5044 

197. 4207 

7.4151 

1.0948 

1.0942 

.9994 






S /R«13.0000 




T 

V 

P 

h/RT 

a 

yR 

y 


z 

518.0177 

18.9928 

.0163 

14.6087 

185.4784 

7.2095 

1.0975 

1.0974 

.9999 

528.0177 

15.6006 

.0202 

14.8732 

187.2176 

7.2415 

1.0970 

1.0969 

.9999 

538.0177 

12.8514 

.0250 

15.1387 

188.9407 

7.2723 

1.0966 

1.0965 

.9999 

546*0177 

10.6153 

.0308 

15.4054 

190.6482 

7.3020 

1.0962 

1.0960 

.9999 

558.0177 

8.7915 

.0379 

15.6731 

192.3402 

7.3307 

1.0958 

1.0956 

.9998 

968.0177 

7.2999 

.0465 

15.9418 

194.0171 

7.3584 

1.0954 

1.0952 

.9998 

578.0177 

6.0765 

.0568 

16.2115 

195.6791 

7.3853 

1.0950 

1.0948 

.9998 

588.0177 

5.0706 

.0693 

16.4821 

197.3263 

7.41X5 

1.0947 

1.0944 

.9997 

968.6889 

4.9923 

.0704 

16.5053 

197.4692 

7.4137 

1.0946 

1.0944 

.9997 


S/R-15.5000 


T 

V 

P 

h /RT 

a 

C /R 
P 

y 


z 

Mt.9828 

18.9928 

.0176 

15.6887 

192.4499 

7.3319 

1.0957 

1.0956 

,9999 

960.5828 

15.7725 

.0215 

15.9575 

194.1278 

7.3595 

1.0953 

1.0952 

.9999 

578.5828 

13.1307 

.0263 

16.2273 

195.7916 

7.3863 

1.0950 

1.0948 

.9999 

588.5828 

10.9502 

.0321 

16.4981 

197.4411 

7.4123 

1.0946 

1.0945 

.9999 

588.8889 

10.8983 

.0323 

16.5064 

197.4914 

7.4131 

1.0946 

1.0945 

.9999 




k 


Pr 


NOT 

AVAILABLE 


0.0000 
0.0000 
o.ooco 
0.0000 
0.0000 
0.0000 
0. 0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 


[i k 

NOT 

AVAILABLE 



0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 




Pr 


NOT 

AVAILABLE 


0.0000 

0.0000 

0.0000 

0.0000 

0.0000 
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TABLE II.- THERMODYNAMIC AND TRANSPORT PROPERTIES 

OF CCI2F2 at constant entropy 


S /R = 7.0000 


T 

V 

3 

P 

h/RT 

a 

c/R 

P 

y 


z 

|i 

k 

Nd 

Pr 

K 

m/kg 

atm 


m/sec 





N-s/m 

Wm-K 


360.3164 

,0057 

26.0954 

0.2479 

112.C243 

13.9329 

1.8884 

,8366 

.6056 

.1750E-04 

,19316-01 

1.1925 

370.3164 

.0048 

30,2310 

8.3321 

109.5125 

15.9587 

2.1247 

.8241 

.5716 

.18626-04 

.20506-01 

1.3692 

380.3164 

.0040 

34,7858 

8.4100 

108,1905 

18.3336 

2.4039 

.0287 

.5403 

.19946-04 

.21836-01 

1.5623 

390.3164 

.0034 

39.8921 

8.4840 

108.6493 

20.5504 

2.6612 

.8577 

.5129 

.21516-04 

.23326-01 

1.7904 

400.3164 

.0029 

45.7829 

0.5567 

111.3530 

21.7374 

2.7091 

.9172 

.4912 

.23366-04 

.25026-01 

1.9176 

410.3164 

.0025 

52.8004 

8.6310 

116.4876 

21.4366 

2.7351 

1.0097 

.4764 

.25556-04 

,2696t-01 

1,9193 

420.3164 

.0022 

61.3868 

8.7097 

123.9970 

20.1322 

2.5645 

1.1331 

.4696 

.28136-04 

.29216-01 

1.3316 

430.3164 

.0019 

72.0816 

8.7951 

134,1014 

18.5440 

‘2.3691 

1.2893 

.4715 

.31206-04 

.31806-01 

1.7167 

432.6513 

.0019 

74.9502 

8.8163 

136.9741 

18.1675 

2.3241 

1.3327 

.4733 

.32036-04 

.32466-01 

1.6936 


s / R * 7.5000 


T 

V 

P 

h/RT 

a 

Cp/R 

y 


Z 

■ ' 

k 


252.7846 

,1104 

1.4670 

6.9150 

135.2015 

6.3093 

1 . 182 B 

1.1137 

• 9445 

. 10776-04 

. 10766-01 

.5965 

262.7848 

.0649 

1.9634 

7,1029 

136.5668 

6 . S 127 

1,1862 

1.1042 

.9350 

. 11216-04 

. 11346-01 

• 6081 

272.7848 

.0657 

2,6035 

7,2899 

137.6590 

6,7253 

1.1910 

1.0937 

.9239 

. 11666-04 

. 11946-01 

• 6204 

282.7848 

.0511 

3.4190 

7.4750 

138.4453 

6.9493 

1.1976 

1.0821 

.9111 

. 12116-04 

. 12556-01 

.6336 

292.7848 

.0400 

4.4490 

7.6572 

138^6893 

7,1880 

1.2064 

1.0691 

.8964 

. 12576-04 

. 13176-01 

• 6460 

302.7848 

.0315 

5.7301 

7.8354 

138,9580 

7.4449 

1.2178 

1.0545 

.8797 

. 13056-04 

. 13826-01 

.6636 

312.7848 

.0250 

7.3036 

8 .0084 

138 . fcl 99 

7.7248 

1.2325 

1.0381 

• 8608 

. 13546-04 

. 14506-01 

.6015 

322.7846 

,0200 

9.2098 

8,1752 

137.8523 

8.0340 

1.2513 

1.0199 

.8397 

. 14056-04 

. 15206-01 

.7015 

332,7848 

.0160 

11,4855 

8.3343 

136.6473 

6.3810 

1.2753 

,9999 

.8162 

. 14586-04 

. 15946-01 

.7243 

342.7840 

.0130 

14.1620 

8.4862 

135.0216 

8.7769 

1.3062 

.9785 

.7906 

. 15146-04 

. 16716-01 

.7512 

352.7848 

,0106 

17.2633 

8.6207 

133.0268 

9.2359 

1.3457 

.9562 

.7631 

. 15776-04 

. 17546-01 

.7841 

362.7848 

.0087 

20.8057 

8.7618 

130.7754 

9,7760 

1.3964 

.9341 

.7341 

. 16466-04 

. 10436-01 

.8247 

372.7848 

.0072 

24.8015 

8.6855 

126.4376 

10,4166 

1.4606 

,9141 

.7041 

. 17246-04 

. 19396-01 

.8751 

382.7048 

.0060 

29.2679 

9,0002 

126.2744 

11.1735 

1.5404 

.8909 

.6741 

. 18146-04 

. 20436-01 

,9374 

392.7848 

• 0050 

34.2337 

9.1069 

124.6460 

12.0416 

1.6351 

• 8922 

,6449 

. 19196-04 

. 21576-01 

1.0116 

402.7848 

. C 042 

39.7664 

9,2070 

123.9798 

12.9741 

1.7386 

,0985 

.6178 

. 20406-04 

. 22836-01 

1.0954 

412.7048 

. 0036 ' 

45.9891 

9.3026 

124.7305 

13.8565 

1.8364 

.9226 

.5941 

• 21636-04 

. 24236-01 

1.1793 

422.7848 

• 0031 

53.1016 

9.3960 

127,2925 

14.5247 

1.9082 

.9693 

.5751 

. 23506-04 

. 25806-01 

1.2497 

432.7848 

.0027 

61.3947 

9,4899 

131.9195 

14,8479 

1.9305 

1,0407 

.5620 

. 25456-04 

. 27506-01 

1,2947 

442.7848 

.0023 

71.2509 

9.5868 

136.7362 

14,8180 

1,9277 

1.1375 

.5559 

. 27726-04 

. 29586-01 

1.3115 

452.7848 

.0021 

83.1445 

9.6891 

147.9995 

14. 5277 

1.8886 

1.2620 

.5576 

. 30326-04 

. 31876-01 

1.3056 

461.5149 

• 0019 

95.6676 

9.7850 

158.8573 

14.1221 

1.8391 

1.4044 

.5664 

•33036-04 

• 34U6-01 

1.2918 
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TABLE II.- Continued 


I 


S /R* 8 .0000 


T 

‘V 

P 

h/RT 

a 

c /R 

P 

y 


z 


k 

Npr 

212.8<i77 

.6491 

.2191 

6.2015 

128.8367 

5.4425 

1.1696 

1.1517 

.9849 

.9000E-05 

.85156-02 

.5434 

222.8A77 

.4856 

.3059 

6.3917 

131.2965 

5.6040 

1.1667 

1.1456 

.9822 

.9435E-05 

.90526-02 

.5518 

232*8^77 

.3652 

.4236 

6.5854 

133.6362 

5.7649 

1.1645 

1.1395 

,9790 

.9868E-05 

.95966-02 

.5600 

2^2.8<i77 

.2761 

.5620 

6,7820 

'135.8460 

5.9256 

1.1629 

1.1334 

.9752 

.1030E-04 

.10156-01 

.5681 

252*8477 

.2098 

.7936 

6.9811 

137.9135 

6.0871 

1.1621 

1.1272 

.9707 

.1073E-04 

.10716-01 

.5762 

262.8477 

.1603 

1.0738 

7.1821 

139.8231 

6.2500 

1.1620 

1.1206 

.9655 

.1116E-04 

.11276-01 

.5844 

272.8477 

.1232 

1.4417 

7.3843 

141.5566 

6.4154 

1.1628 

1.1136 

.9593 

.1158E-04 

.11056-01 

.5927 

282.8477 

.0951 

1.9206 

7.5870 

143.0928 

6.5844 

1.1644 

1.1061 

.9520 

.1201E-04 

.12436-01 

.6013 

292.8477 

.0739 

2.5379 

7.7095 

144,4079 

6.7581 

1.1671 

1.0976 

.9435 

.1245E-04 

.13026-01 

.6102 

302.8477 

.0577 

3.3265 

7.9909 

145.4745 

6.9382 

1.1709 

1.0886 

.9337 

. .1209E-O4 

.13636-01 

.6196 

312.6477 

.0453 

4.3232 

8.1902 

146.2656 

7.1264 

1.1762 

1,0785 

.9223 

.1333E-04 

.14266-01 

.6297 

322.8477 

.0358 

5.5696 

8.3865 

146.7533 

7.3248 

1.1832 

1.0671 

.9093 

.1379E-04 

.14906-01 

.6405 

332.8477 

.0284 

7.1102 

8.5788 

146.9126 

7.5361 

1.1922 

1.0546 

.8944 

.1426E-04 

,15566-01 

.6525 

342.8477 

.0227 

3.9920 

8,7659 

146.7243 

7.7636 

1.2037 

1,0407 

.8777 

.1475E-04 

.16256-01 

.6658 

352.8477 

• 0183 

11.2607 

8.9469 

146.1819 

8.0114 

1.2182 

1.0255 

.8590 

.1525E-04 

.16966-01 

.6807 

362.8477 

.0148 

13.9612 

9.1207 

145.2950 

8.2846 

1.2365 

1.0094 

.8384 

.1578E-04 

.17716-01 

.6972 

372.8477 

.0121 

17.1330 

9.2866 

144.1020 

8,5893 

1.2594 

,9926 

• 6161 

.1635E-04 

.18516-01 

.7169 

382.8477 

.0099 

20.8105 

9.4439 

142.6790 

8.9322 

1.2879 

.9761 

.7924 

.1698E-04 

.19356-01 

.7404 

392.8477 

.0082 

25.0236 

9.5925 

141.1525 

9.3204 

1.3228 

,9611 

.7676 

.1768E-04 

.20256-01 

.7687 

402.8477 

.0068 

29.8038 

9.7322 

139.7069 

9.7589 

1.3650 

.9493 

.7424 

.1840E-O4 

.21236-01 

.8025 

412.8477 

.0057 

35.1853 

9.8637 

138.6013 

10.2459 

1.4142 

.9433 

.7175 

.19396-04 

.22286-01 

.8422 

422.8477 

.0048 

41.2267 

9.9881 

138.1498 

10.7681 

1.4686 

.9461 

.6940 

.2044E-04 

.23436-01 

.8873 

432.8477 

.0041 

48.0221 

10.1068 

138.7066 

li.2936 

1.5243 

.9610 

.6720 

.21666-04 

.24706-01 

.9357 

442.8477 

.0035 

55.7190 

10.2218 

140.6210 

11.7721 

1.5750 

.9915 

.6551 

.2307E-04 

.26096-01 

,9034 

452.8477 

.0031 

64.5340 

10.3353 

144.1855 

12,1475 

1.6136 

1.0403 

.6419 

.2471E-04 

.27646-01 

1.0258 

462.8477 

.0027 

74.7612 

10.4496 

149.6115 

12.3807 

1.6358 

1.1090 

.6343 

.2660E-04 

.29306-01 

1.0591 

472.8477 

.0023 

86.7764 

10.5671 

157.0923 

12.4662 

1.6412 

1.1989 

.6332 

.20766-04 

.31326-01 

1.0817 

482.8477 

.0021 

101.0499 

10.6903 

167.0407 

12.4206 

1.6324 

1.3145 

.6395 

,31216-04 

.33496-01 

1.0936 

492.7361 

.0019 

118.0017 

10.8204 

180.4013 

12.2527 

1.6104 

1.4683 

,6543 

.34076-04 

.35896-01 

1.0990 






S/R* 8.5000 







T 

V 

P 

h/RT 

a 

c/R 

p 

y 


z 

M 

k 


191.2987 

2.4369 

.0530 

5.0151 

123.5801 

5.0512 

1.1740 

1.1677 

.9946 

.80496-05 

.73756-02 

.5208 

201.2987 

1.7985 

.0755 

5.9989 

126.3789 

5.2085 

1.1689 

1.1615 

.9937 

.84896-05 

.78966-02 

.5290 

211.2987 

1.3344 

.1066 

6.1875 

129.0831 

5.3625 

1.1645 

1.1557 

.9925 

.89266-05 

.84236-02 

• 5368 

221.2987 

.9952 

.1495 

6.3806 

131.7004 

5.5133 

1.1606 

1.1503 

.9912 

,93606-05 

.89566-02 

.5443 

231.2987 

.7460 

.2082 

6.5780 

134.2288 

5.6615 

1.1573 

1.1451 

.9895 

.97906-05 

.94956-02 

.5514 

241.2987 

.5619 

.2877 

6.7792 

136.6646 

5.0074 

1.1545 

1.1400 

.9876 

.10226-04 

.10046-01 

.5583 

251.2987 

.4254 

.3949 

6.9840 

139.0026 

5.9514 

1.1522 

1.1351 

.9053 

.10646-04 

.10596-01 

.5649 

261.2987 

.3236 

.5383 

7.1920 

141.2356 

6.0939 

1.1504 

1.1301 

.9826 

.11066-04 

.11156-01 

.5714 

271.2987 

.2474 

.7287 

7.4026 

143.3547 

6.2356 

1.1492 

1.1250 

,9794 

.11486-04 

.11716-01 

.5777 

201.2987 

.1900 

.9798 

7.6156 

145.3484 

6.3769 

1.1405 

1.1190 

.9756 

.11906-04 

,12286-01 

.5040 

291.2987 

.1467 

1.3084 

7.0302 

147.2036 

6.5105 

1.1483 

1.1143 

.9711 

.12326-04 

.12856-01 

.5903 

301.2987 

.1138 

1.7355 

8.0459 

140.9037 

6.6612 

1.1408 

1.1003 

.9656 

.12746-04 

.13436-01 

.5966 

311.2987 

.0887 

2.2857 

8.2621 

150.4312 

6.8058 

1.1500 

1.1019 

.9596 

.13166-04 

.14036-01 

• 6031 

321.2987 

.0i)95 

2.9090 

8.4781 

151.7661 

6.9532 

1.1521 

1.0949 

.9524 

.13586-04 

.14636-01 

• 6098 

331.2987 

.0547 

3.8601 

8.693Q 

152.8072 

7.1046 

1.1550 

1.0872 

.9440 

.14016-04 

.15246-01 

• 6168 

341.2987 

.0433 

4.9988 

8.9060 

153.7728 

7.2613 

1.1591 

1.0707 

.9343 

.14446-04 

.15876-01 

.6243 

351.2987 

.0344 

6.3894 

9.1161 

154.4028 

7.4240 

1.1644 

1.0693 

.9232 

.14896-04 

.16526-01 

.6323 

361.2987 

.0276 

8.0998 

9.3225 

154.7617 

7.5969 

1.1713 

1.0590 

.9106 

.15356-04 

.17186-01 

.6411 

371.2987 

.0222 

10.1832 

9.5241 

154.8365 

7.7001 

1.1800 

1.0478 

.8964 

.15836-04 

.17876-01 

• 6508 

381.2987 

.0180 

12.6897 

9.7200 

154.6328 

7.9768 

1.1909 

1.0358 

.8806 

.16326-04 

.18596-01 

.6617 

391.2987 

.0146 

15.6713 

9.9093 

154.1695 

8.1900 

1.2045 

1.0234 

.8634 

.16846-04 

.19346-01 

,6735 

401.2987 

.0120 

19.1769 

10.0913 

153.4915 

8.4232 

1.2211 

1.0109 

.0447 

.17396-04 

.20136-01 

.6875 

411.2967 

.0099 

23.2521 

10.2653 

152.6770 

8.6796 

1.2414 

.9993 

.8250 

.18006-04 

.20976-01 

.7040 

421.2987 

.0002 

27.9403 

10.4312 

151,8461 

8.9622 

1.2656 

.9895 

.8045 

.18696-04 

.21866-01 

.7236 

431.2987 

.0069 

33.2891 

10.5890 

151'. 1633 

9.2721 

1.2940 

.9031 

.7839 

.19456-04 

•22826-01 

.7466 

441.2987 

.0058 

39.3465 

10.7392 

150.8511 

9.6061 

1.3261 

.9820 

.7638 

.20326-04 

.23856-01 

.7733 

451.2987 

.0049 

46.1851 

10.8828 

151.1671 

9.9558 

1.3610 

.9886 

.7450 

.21326-04 

.24976-01 

.8032 

461.2987 

.0042 

53.9070 

11.0211 

152.3953 

10.3049 

1.3964 

1.0054 

.7284 

•22476-04 

.26196-01 

.8353 

471.2987 

.0036 

62.6587 

11.1559 

154.8148 

10.6303 

1,4296 

1.0347 

.7149 

.23796-04 

.27526-01 

.8661 

461.2987 

.0032 

72.6439 

11.2890 

158.6708 

10.9070 

1.4574 

1.0785 

.7055 

.2531E-04 

.28996-01 

.8995 

491.2987 

.0028 

84.1314 

11.4225 

164.1653 

11.1156 

1.4775 

1.1383 

.7010 

.27056-04 

.30626-01 

.9276 

501.2987 

.0025 

97.4623 

11.5588 

171.5058 

11.2473 

1.4889 

1.2154 

.7022 

.29026-04 

.32426-01 

.9511 

511.2987 

• 0022 

113.0637 

11.7000 

181.0566 

11.3019 

1.4917 

1.3135 

• 7100 

.31236-04 

•34416-01 

.9691 

521.2987 

• 0020 

131.4973 

11,8489 

193.6494 

11.2771 

1.4857 

1,4420 

.7256 

.33746-04 

•36626-01 

• 9816 

526.2549 

• 0019 

141.9209 

11.9267 

201.4984 

11.M14 

1.4709 

1.5231 

.7368 

•3517E-04 

•S700i-01 

.9872 
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TABLE II.- Continued 


s /R* 9.0000 


T 

V 

P 

h/RT 

a 

yR 

y 


z . 


k 

''Pr 

176.3574 

7.6815 

.0155 

5.5537 

119.4162 

4.7951 

1.1812 

1.1787 

• 9979 

.7384E-05 

•6606E-02 

.5062 

166.3574 

5.6192 

.0224 

5.7307 

122.3743 

4.9549 

1.1748 

1.1718 

.9975 

.7829E-05 

•7118E-02 

• 5148 

196.3574 

4.1328 

.0321 

5.9131 

125.2521 

5.1103 

1.1690 

1.1656 

.9971 

.8270E-05 

.7635E-02 

.5230 

206.3574 

3.0556 

.0457 

6.1007 

128.0529 

5.2615 

1.1640 

1.1599 

.9965 

•8708E-05 

•81SBE-02 

.5306 

216.3574 

2.2707 

.0644 

6.2933 

130.7791 

5.4088 

1.1594 

1.1546 

.9959 

.9143E-05 

.86B7E-02 

• 5378 

226.3574 

1.6957 

.0901 

6.4906 

133.4320 

5.5523 

1.1554 

1.1497 

• 9951 

.9573E-05 

•9221E-02 

• 5446 

236.3574 

1.2725 

• 1253 

6.6924 

136.0119 

5.6922 

1.1518 

1.1451 

.9942 

•lOOOE-04 

.9760E-02 

.5510 

246.3574 

.9595 

.1730 

6.8984 

138.5161 

5.8269 

1.1487 

1.1407 

.9931 

.1042E-04 

•1030E-01 

.5570 

256.3574 

.7268 

.2374 

7.1084 

140.9486 

5.9626 

1.1459 

1.1365 

.9918 

•1084E-04 

•1085E-01 

• 5628 

266.3574 

.5531 

.3236 

7.3221 

143.3004 

6.0936 

1.1436 

1.1324 

• 9903 

•1126E*04 

.11416-01 

• 5683 

276.3574 

.4226 

• 4383 

7.5391 

145.5690 

6.2223 

1.1416 

1.1283 

• 9865 

.1167E-04 

•1196E-01 

• 5735 

286.3574 

.3247 

.5902 

7.7591 

147.7486 

6.3489 

1.1400 

1.1242 

.9663 

.1208E-04 

•1253E-01 

.5786 

296.3574 

.25C5 

.7897 

7.9817 

149.8320 

6.4740 

1.1388 

1.1201 

.9838 

•1249E-04 

•1310E-01 

• 5835 

306.3574 

.1941 

1.05C5 

6.2065 

151.8099 

6.5978 

1.1381 

1.1157 

.9807 

•1290E>04 

•1367E-01 

• 5883 

316.3574 

• 1510 

1.3888 

8.4330 

153.6718 

6.7210 

1.1377 

1.1112 

.9771 

.1331E-04 

.14256-01 

• 5930 

326.3574 

.1161 

1.8246 

8.6608 

155.4053 

6.8441 

1.1379 

1.1064 

.9729 

.1371E-04 

•14836-01 

.5977 

336.3574 

.0927 

2.3829 

8.8892 

156.9965 

6.9676 

1.1386 

1.1012 

.9660 

.1412E-04 

.1543E-01 

• 6025 

346,3574 

.0731 

3.0919 

9.1177 

158. 4303 

7.0923 

1.1399 

1.0955 

.9622 

.1453E-04 

•16036-01 

• 6074 

356,3574 

• 0560 

3.9857 

9.3454 

159.6906 

7.2191 

1.1419 

1.0893 

.9555 

•1495E-04 

•1665E-01 

• 6125 

366.3574 

• 0462 

5.1035 

9.5718 

160.7616 

7.3487 

1.1447 

1.0826 

• 9478 

•1537E-04 

.17276-01 

• 6179 

376.3574 

.0369 

6.4895 

9.7959 

161.6285 

7.4825 

1.1485 

1.0752 

.9390 

•1580E-04 

.17916-01 

• 6236 

366.3574 

.0297 

8.1926 

10.0169 

162.2602 

7.6215 

1.1533 

1.0672 

.9290 

•1624E-04 

•1857E-01 

• 6298 

396.3574 

.0240 

13.2656 

10.2339 

162.7110 

7.7674 

1.1595 

1.0587 

.9178 

•1670E-04 

.1925E-01 

• 6366 

406.3574 

.0196 

12.7641 

10.4461 

162.9246 

7.9217 

1.1672 

1.0496 

• 9053 

•1718E-04 

.19956-01 

• 6442 

416.357* 

.0160 

15.7448 

10.6526 

162.9392 

8.0863 

1.1766 

1.0404 

• 6915 

•1766E-04 

•20696-01 

• 6523 

426,3574 

.0132 

19.2645 

10.8526 

162*7911 

8.2‘632 

1.1882 

1.0312 

.8767 

•1819E-04 

.21456-01 

• 6617 

436.3574 

.0109 

23.3766 

11.0459 

162.5421 

8.4545 

1.2020 

1.0229 

.6610 

•1875E-04 

•2226E-01 

• 6728 

446.3574 

.0091 

28.1415 

11.2318 

162.2849 

8.6616 

1.2184 

1.0161 

.8447 

.1937E-04 

•23116-01 

• 6859 

456.3574 

.0076 

33.6118 

U.4102 

162.1451 

8.8853 

1.2375 

1.0119 

• 8261 

•2007E-04 

•24026-01 

• 7012 

466.3574 

• 0064 

39.8445 

11.5815 

162.2922 

9.1244 

1.2590 

1.0118 

• 6120 

.2085E-04 

•24996-01 

.7191 

476.3574 

• 0055 

46.9137 

11.7463 

162.9234 

9.3752 

1.2626 

1.0174 

.7967 

•2173E-04 

•26036-01 

• 7393 

486.3574 

.0047 

54.9121 

11.9056 

164.2614 

9.6305 

1.3073 

1.0305 

.7831 

.2274E-04 

•27166-01 

.7617 

496.3574 

• 0041 

63.9642 

12.0608 

160.5356 

9.8797 

1.3318 

1.0529 

.7719 

•2389E-04 

•2838E-01 

• 7857 

506.3574 

,0035 

74.2362 

12.2134 

169.9633 

10.1099 

1.3544 

1.0863 

.7639 

.2520E-04 

•29716-01 

.8102 

516.3574 

• 0031 

85.9456 

12.3652 

174.7375 

10.3088 

1.3735 

1.1319 

.7599 

•2669E-04 

•31166-01 

• 8342 

526.3574 

.0027 

99.3681 

12.5183 

181.0402 

10.4672 

1.3881 

1.1910 

• 7605 

•2836E-04 

•32766-01 

.8568 

536.3574 

• 0024 

114.6470 

12.6745 

189.1057 

10.5801 

1.3975 

1.2652 

• 7666 

«3028E-04 

.34516-01 

♦ 8771 

546.3574 

.0022 

132.8145 

12.6363 

199.3618 

10.6444 

1.4014 

1.3586 

.7788 

.3240E-04 

.36436-01 

• 8942 

556.3574 

• 0020 

153.8471 

13.0363 

212.6690 

10.6539 

1.399C 

1.4807 

.7986 

.3477E-04 

.38546-01 

.9078 

562.0107 

.0019 

167.3963 

13.1076 

222.1073 

10.6306 

1.3943 

1.5669 

• 8138 

•3630E*04 

.39826-01 

• 9155 
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TABLE II.- Continued 


I 


S /R- 9.5000 


T 

V 

P 

h/RT 

a 

c /R 
P 

r 


z 


k 

Pr 

172.8194 

17.0991 

• 0069 

5.4941 

U8.4254 

4.7308 

1.1828 

1.1016 

.9990 

.7225E-05 

.6428E-02 

.5023 

102.8194 

12.4499 

• 0100 

5.6695 

121.4300 

4.8907 

1.1760 

1.1746 

• 9988 

.7671E-05 

.6936E-02 

.5110 

192.8194 

9.1360 

.0143 

5.6505 

124.3567 

5.0459 

1.1699 

1.1663 

• 9986 

.8114E-05 

.7450E-02 

.5192 

202.8194 

6.7393 

.0204 

6.0370 

127.2099 

5.1966 

1.1644 

1.1625 

.9983 

.0553E-O5 

.7970E-02 

.5268 

212.6194 

4.9966 

.0288 

6.2286 

129.9936 

5.3420 

1.1595 

1.1572 

.9980 

.0980E-O5 

.8496E-02 

.5339 

222.8194 

3.7228 

.0405 

6.4253 

132.7106 

5.4847 

1.1551 

1.1524 

.9977 

.9420E-05 

.9O20E-O2 

.5406 

232.8194 

2.7871 

• 0565 

6.6267 

135.3632 

5.6225 

1.1511 

1.1479 

.9972 

.9847E-05 

•9564t-02 

.5469 

242.8194 

2.0963 

.0783 

6.8327 

137,9528 

5.7564 

1.1475 

1.1438 

.9967 

.1027E-04 

.lOllE-01 

.5527 

292.8194 

1.9840 

.1079 

7.0430 

140.4802 

5.8866 

1.1443 

1.1399 

.9961 

.1069E-04 

.1065E-01 

• 5582 

262.8194 

1.2022 

.1476 

7.2575 

142.9452 

6.0132 

1.1414 

1.1361 

.9954 

.11116-04 

.1120E-01 

.5633 

272.8194 

.9169 

.2009 

7.4759 

145.3472 

6.1365 

1.1389 

1.1326 

.9945 

.1152E-04 

.1175E-01 

.5682 

282.8194 

.7017 

.2717 

7.6979 

147.6843 

6.2567 

1.1366 

1.1291 

.9935 

.1193E-04 

.1231E-01 

.5727 

292.6194 

.9396 

.3653 

7.9233 

149.9540 

6.3741 

1.1347 

1.1250 

.9922 

.1233E-04 

.1287E-01 

.5770 

302.8194 

• 4166 

• 4886 

8.1516 

152.1525 

6,4888 

1.1330 

1.1224 

.9907 

.1274E-04 

.1344E-01 

• 5611 

312.8194 

• 3230 

.6498 

8.3831 

154.2752 

6,6013 

1.1316 

1.1190 

.9890 

.1314E-04 

.1400E-01 

.5850 

322.8194 

.2519 

.8595 

8.6169 

156.3163 

6.7117 

1.1306 

1.1156 

,9869 

.1353E-04 

.1450E-O1 

.5087 

332.6194 

• 1966 

1.1307 

8.8527 

158.2687 

6.8205 

1.1290 

1.1120 

.9845 

.1393E-04 

.1515E-01 

.5923 

342.8194 

.1544 

1.4792 

9.0903 

160.1243 

6.9281 

1.1294 

1.1003 

.9616 

.1433E-04 

.1574E-01 

.5958 

392.8194 

.1217 

1.9245 

9.3290 

161.8737 

7.0348 

1.1294 

1.1044 

.9782 

.1472E-04 

.1633E-01 

.5993 

362.8194 

.0963 

2.4698 

9.5686 

163.5065 

7.1412 

1.1298 

1.1002 

.9742 

.1512E-04 

.1692E-01 

.6028 

372.8194 

• 0766 

3.2029 

9.0083 

165.0114 

7.2478 

1.1307 

1.0956 

.9696 

•1552E-04 

.1753E-01 

.6063 

382.6194 

.0611 

4.0963 

10.0476 

166.3769 

7.3552 

1.1321 

1.0907 

.9643 

.1592E-04 

.1014E-O1 

.6099 

392.8194 

.0490 

5.2076 

10.2858 

167.5918 

7.4641 

1.1341 

1.0054 

.9582 

•1633E-04 

.1876E-01 

• 6138 

402.6194 

.0395 

6.5797 

10.5223 

168.6463 

7.5754 

1.1369 

1.0797 

.9513 

.1674E-04 

.19406-01 

.6178 

412.6194 

.0320 

8.2604 

10.7563 

169.5334 

7.6899 

1.1404 

1.0735 

.9434 

.1717E-04 

.20056-01 

.6222 

422.8194 

• 0260 

10.3022 

10.9870 

170.2509 

7.8087 

1.1449 

1.0670 

.9345 

.1761E-04 

.20726-01 

.6270 

432.8194 

.0213 

12.7614 

11.2137 

170.8039 

7.9329 

1.1505 

1.0603 

.9247 

•1806E-04 

.21416-01 

.6323 

442.8194 

.0175 

15.6971 

11.4356 

171.2083 

8.0639 

1.1574 

1.0535 

.9140 

.1853E-04 

.22126-01 

.6381 

492.8194 

.0145 

19.1700 

11.6520 

171.4942 

8.2029 

1.1657 

1.0470 

.9024 

•1902E-04 

.22366-01 

• 6445 

462.8194 

.0120 

23.2416 

11.8624 

171.7106 

8.3511 

1.1756 

1.0411 

.6901 

.1954E-04 

•23646-01 

.6521 

472.8194 

• 0101 

27.9738 

12.0664 

171.9291 

6.5098 

1.1872 

1.0366 

.8773 

.2011E-04 

.24466-01 

.6610 

482.8194 

• 0085 

33.4335 

12.2638 

172.2454 

8.6795 

1.2007 

1.0341 

.8643 

•2074E-04 

,25326-01 

.6716 

492.8194 

.0072 

39.6814 

12.4547 

172.7887 

8.8597 

1.2159 

1.0348 

,8516 

.2144E-04 

.26246-01 

.6840 

902.8194 

.0061 

46.7943 

12.6394 

173.7096 

9.0489 

1.2327 

1.0398 

.8395 

.2222E-04 

.27216-01 

.6982 

912.8194 

.0053 

54.6606 

12.8107 

175.1811 

9.2437 

1.2506 

1.0503 

.8288 

.2311E-04 

.28256-01 

.7142 

922.6194 

.0045 

63.9903 

12.9936 

177.3874 

9.4369 

1.2689 

1.0678 

.8198 

.2411E-04 

.29386-01 

.7319 

932.8194 

.0040 

74.3234 

13.1653 

100.5118 

9.6278 

1.2867 

1.0936 

.8134 

.2525E-04 

.30596-01 

.7507 

942.8194 

.0035 

86.0381 

13.3354 

104,7266 

9.8030 

1.3031 

1.1287 

.8101 

.2653E-04 

.31906-01 

.7702 

992.8194 

.0031 

99.3583 

13.5054 

190.1928 

9.9575 

1.3173 

1.1742 

.8106 

.2798E-04 

.33326-01 

.7099 

M2 .0194 

.0027 

114.5606 

13.6772 

197.0838 

10.0863 

1.3285 

1.2311 

.0154 

.2961E-04 

•34876-01 

• 8009 

972 .tlM 

.0024 

131.9855 

13.8527 

205.6465 

10.1857 

1.3364 

1.3013 

.8253 

.3142E-04 

•36576-01 

• 8269 

982 .8194 

.0022 

152.0626 

14.0341 

216.3312 

10.2519 

1.3404 

1.3889 

.0410 

.33436-04 

.38416-01 

.0420 

988.8889 

.0021 

165.7765 

14.1482 

224.1746 

10.2734 

1.3406 

1.4538 

.0536 

.3474E-04 

•39616-01 

.8512 
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TABLE II.- Continued 


s /R'lO.OOOO 


T 

V 

P 

h/RT 

a 

c/R 

p 

y 


Z 


k 

^Pr 

194 . 835 ^ 

17.0611 

.0077 

5.6691 

124.9974 

5.0715 

1.1662 

1,1673 

.9993 

. 82026-05 

. 75546-02 

.5203 

204.8354 

12.5950 

.0110 

6.0769 

127.8498 

5.2202 

1.1627 

1.1617 

.9991 

, 86416-05 

, 80756-02 

.5277 

214.8354 

9.3450 

.0156 

6,2700 

130.6364 

5,3642 

1.1570 

1.1567 

.9990 

. 90756-05 

, 86026-02 

.5346 

224.8354 

6.9673 

.0219 

6.4681 

133.3605 

5,5038 

1.1534 

1.1520 

,9988 

, 9505 Et 05 

. 91346-02 

.5411 

234.8354 

5.2191 

.0305 

6.6711 

136.0250 

5.6391 

1.1494 

1.1477 

.9986 

. 99316-05 

. 96706-02 

.5471 

244.8354 

3.9276 

.0422 

6.6788 

138.6324 

5,7702 

1.1457 

1.1438 

,9983 

, 10356-04 

. 10216-01 

.5527 

254.8354 

2.9690 

.0581 

7.0909 

141.1843 

5.0972 

1.1424 

1.1401 

.9980 

. 10776-04 

. 10766-01 

.5579 

264.6354 

2.2542 

.0795 

7.3073 

143.6820 

6.0204 

1.1394 

1,1366 

.9976 

. 11196-04 

, 11316-01 

• 5628 

274.8354 

1.7188 

.1082 

7.5278 

146,1261 

6.1399 

1.1367 

1.1334 

.9971 

, 11606-04 

. 11366-01 

.5673 

284.8354 

1.3161 

.1463 

7.7521 

140.5169 

6,2558 

1.1342 

1.1303 

.9966 

. 12006-04 

. 12416-01 

.5715 

294.8354 

1.0121 

.1969 

7.9802 

150.8538 

6.3683 

1.1320 

1.1273 

,9959 

, 12416-04 

. 12976-01 

.5754 

304.8354 

.7813 

.2634 

8.2117 

153.1356 

6,4776 

1.1300 

1.1245 

.9951 

. 12816-04 

. 13536-01 

.5791 

314.8354 

. ,6056 

.3507 

8.4464 

155.3608 

6,5840 

1,1282 

1.1217 

.9942 

. 13206-04 

. 14106-01 

.5825 

324.8354 

,4713 

.4644 

8.6641 

157.5268 

6.6876 

1.1267 

1,1109 

,9931 

, 13606-04 

, 14676-01 

.5857 

334,8354 

.3682 

.6120 

8.9245 

159,6303 

6.7086 

1.1254 

1.1161 

.9918 

. 13996-04 

. 13246-01 

.5087 

344.8354 

.2888 

.8024 

9,1673 

161.6674 

6.8873 

1.1243 

1.1133 

,9903 

, 14386-04 

. 15816-01 

.5915 

354,8354 

.2273 

1.0467 

9.4123 

163.6332 

6.9840 

1.1235 

1.1104 

.9885 

. 14766-04 

. 16396-01 

.5942 

364.8354 

.1797 

1.3588 

9.6591 

165.5221 

7.0789 

1.1230 

1.1075 

.9863 

. 15156-04 

. 16976-01 

.5968 

374.8354 

.1426 

1.7550 

9.9073 

167.3276 

7.1725 

1.1227 

1.1044 

.9838 

, 15536-04 

. 17566-01 

.5993 

384.8354 

.1136 

2.2554 

10.1565 

169.0424 

7.2650 

1.1228 

1,1011 

.9809 

. 15926-04 

, 18156-01 

.6018 

394.8354 

.0908 

2.8839 

10.4063 

170.6589 

7.3569 

1.1232 

1.0976 

.9776 

, 16306-04 

. 18756-01 

.6042 

404.8354 

.0729 

3.6683 

10.6562 

172.1693 

7,4486 

1.1240 

1.0939 

.9737 

, 16696-04 

. 19366-01 

,6067 

414.8354 

,0588 

4.6416 

10.9056 

173,5655 

7.5406 

1.1252 

1.0899 

.9692 

. 17086-04 

. 19976-01 

,6093 

424.8354 

.0476 

5.8414 

11.1540 

174,8408 

7.6336 

1.1269 

1.0856 

.9641 

. 17486-04 

. 20606-01 

.6120 

434.8354 

.0387 

7.3105 

11.4008 

175.9899 

7.7281 

1.1292 

1.0811 

.9584 

. 17886-04 

. 21236-01 

.6150 

444.8354 

,0316 

9.0968 

11,6453 

177.0100 

7,8250 

1.1322 

1.0764 . 

.9519 

. 18306-04 

. 21886-01 

.6182 

454.8354 

.0259 

11.2528 

11.8069 

177.9060 

7.9249 

1.1359 

1.0715 

.9447 

. 18726-04 

. 22556-01 

.6217 

464.8354 

.0214 

13.8353 

12.1248 

178,6847 

8.0266 

1.1404 

1.0665 

.9368 

. 19166-04 

. 23236-01 

.6256 

474.8354 

.0177 

16.9046 

12.3586 

179,3654 

8,1376 

1.1460 

1 . C 618 

.9262 

. 19616-04 

. 23946-01 

,6299 

484.6354 

.0147 

20.5235 

12.5875 

179.9785 

8.2522 

1.1526 

1,0575 

.9190 

. 20086-04 

. 24676-01 

.6346 

494.8354 

.0123 

24.7570 

12.8111 

180.5698 

8.3736 

1.1604 

1.0539 

.9094 

. 20596-04 

. 25446-01 

.6402 

504.8354 

.0104 

29.6751 

13.0290 

181.2010 

8,5024 

1,1695 

1.0518 

.0995 

. 21136-04 

. 26246-01 

.6469 

514.8354 

.0068 

35.3415 

13.2412 

I 8 l '.9583 

8.6388 

1,1798 

1,0515 

. 8896 

. 21726-04 

. 27086-01 

.6548 

524.8354 

.0075 

41.0316 

13.4476 

182,9448 

0.7827 

1.1915 

1.0541 

.8800 

. 22386-04 

, 27966-01 

• 6641 

534.8354 

.0064 

49.2254 

13.6486 

164.2844 

0.9331 

1.2042 

1.0602 

.8711 

. 23116-04 

. 28906-01 

.6749 

544.8354 

.0055 

57.6147 

13.8447 

186,1164 

9,0880 

1,2178 

1.0711 

.8634 

, 23936-04 

. 29906-01 

,6871 

554.8354 

.0048 

67.1087 

14,0368 

188.5095 

9,2443 

1.2318 

1.0075 

.8574 

. 24056-04 

. 30966-01 

,7008 

564.8354 

.0042 

77.8404 

14.2259 

191.8534 

9,3980 

1.2457 

1.1106 

,8535 

. 25886-04 

. 32116-01 

.7157 

574.8354 

.0037 

89,9733 

14.4132 

196.0523 

9.5447 

1,2589 

1.1413 

.0522 

. 27046-04 

. 33336-01 

.7315 

584.8354 

.0033 

103 . 707.8 

14.6003 

201.3248 

9.6799 

1.2700 

1.1801 

.0542 

. 28356-04 

. 34666-01 

.7480 

568 .8889 

' .0031 

109.7852 

14.6764 

203.8002 

9.7305 

1.2752 

1,1984 

.8561 

. 20926-04 

. 35236-01 

,7547 


64 



TABLE II.- Continued 


S /R-10.5000 


T 

V 

P 

h/RT 

a 

Cp/R 

y 


Z 


k 

217.6941 

17.0662 

.0087 

6.3273 

131.4693 

5.4006 

1.1561 

1.1555 

.9995 

.9198E-05 

•8753E-02 

227.6941 

12.7384 

.0121 

6.5271 

134.1869 

5.5382 

1.1518 

1.1510 

.9994 

.9627E-05 , 

, .92066-02 

237.6941 

9.5530 

.0169 

6.7317 

136.6482 

5.6713 

1.1478 

1.1469 

.9992 

•1005E-04 

•98236-02 

247.6941 

7.1967 

.0233 

6.9411 

139.4558 

5.8002 

1.1441 

1.1431 

.9991 

.1047E-04 

.10376-01 

257.6941 

5.4457 

.0321 

7.1550 

142.C120 

5.9240 

1.1406 

1.1396 

• 9989 

.1089E-04 

.10916-01 

267.6941 

4.1385 

.0438 

7.3731 

144.5186 

6.0455 

1.1378 

1.1363 

.9987 

.1130E-04 

•11466-01 

277.6941 

3.1583 

.0596 

7.5955 

146.9772 

6.1622 

1.1350 

1.1333 

.9985 

.1171E-04 

•12016-01 

287.6941 

2.4207 

.0605 

7.8218 

149.3886 

6.2752 

1.1325 

1.1304 

• 9962 

.1212E-04 

.12576-01 

297.6941 

1.8624 

.1082 

8.0519 

151.7537 

6.3645 

1.1301 

1.1277 

.9978 

.1252E-04 

•13136-01 

307.6941 

1.4387 

.1447 

8.2857 

' 154.0726 

6.4904 

1.1280 

1.1251 

.9974 

.12916-04 

•1369E-01 

317.6941 

1.1158 

.1926 

8.5228 

156.3453 

6.5930 

1.1261 

1.1226 

• 9969 

.1331E-04 

.14256-01 

327.6941 

.8686 

.2550 

8.7632 

158.5709 

6.6923 

1.1244 

1.1202 

• 9963 

.1370E-04 

.14026-01 

337.6941 

.6788 

.3361 

9.0066 

160.7465 

6. 7887 

1.1226 

1.1179 

.9956 

.1409E-04 

•15386-01 

347.6941 

.5324 

.4408 

9.2529 

162.8764 

6.6823 

1.1214 

1.1156 

.9948 

.14476-04 

.15956-01 

357.6941 

.4192 

.5754 

9.5017 

164.9525 

6.9733 

1.1203 

1.1133 

• 9938 

.14856-04 

.16536-01 

367.6941 

• 3312 

.7477 

9.7529 

166.9742 

7.0618 

1.1193 

1.1110 

.9927 ' 

.15236-04 

.17106-01 

377.6941 

.2627 

.9672 

10.0062 

168.9381 

7.1481 

1.1184 

1.1087 

.9914 

.1561E-04 

•17686-01 

367.6941 

.2091 

1.2453 

10.2614 

170.6406 

7.2325 

1.1178 

1.1063 

• 9898 

.15986-04 

•18266-01 

397.6941 

.1670 

1.5965 

10.5180 

172.6770 

7.3152 

1.1174 

1.1039 

• 9880 

•1636E-04 

•18856-01 

407.6941 

.1339 

2.0365 

10.7759 

174.4435 

7.3965 

1.1173 

1.1013 

• 9858 

.1673E-04 

.19446-01 

417.6941 

.1077 

2.5870 

11.0346 

176.1336 

7.4767 

1.1174 

1.0986 

• 9834 

.17106-04 

.20036-01 

427.6941 

.0870 

3.2706 

11.2937 

177.7431 

7.5561 

1.1178* 

1.0958 

.9805 

.17406-04 

•20636-01 

437.6941 

.0705 

4.1156 

11.5528 

179.2664 

7.6353 

1.1185 

1.0920 

.9773 

.1786E-04 

.21246-01 

447.6941 

.0574 

5.1540 

11.8115 

160.6991 

7.7X44 

1.1196 

1.0896 

.9736 • 

.1824E-04 

•2185E-01 

457.6941 

.0469 

6.4231 

12.0693 

182.0377 

7.7942 

1.1210 

1.0863 

.9695 

.18626-04 

•2248E-01 

467.6941 

• 0384 

7.9645 

12.3255 

183.2807 

7.8750 

1.1230 

1.0829 

.9648 

.1901E-04 

•2311E-01 

477.6941 

.0317 

9.8252 

12.5798 

184.4295 

7.9576 

1.1255 

1.0794 

.9596 

.1941E-04 

•2379E-01 

487.6941 

.0262 

12.0567 

12.8314 

185.4897 

8.0424 

1.1285 

1.0758 

.9539 

.1963E-04 

•24426-01 

497.6941 

.0217 

14.7150 

13.0799 

186.4729 

8.1302 

1.1323 

1.0724 

.9476 

.2025E-04 

•25096-01 

507.6941 

• 0181 

17.8602 

13.3248 

187.3983 

■ 8.2217 

1.1367 

1.0693 

.9410 

.2069E-04 

.25796-01 

517.6941 

.0152 

21.5556 

13.5654 

188.2946 

8.3175 

1.1421 

1.0667 

.9339 

.21146-04 

•2651E-01 

527.6941 

.0128 

25.8707 

13.8015 

189.2015 

8.4164 

1.1483 

1.0650 

.9266 

.21616-04 

.27266-01 

537.6941 

.0109 

30.8698 

14.0327 

190.1756 

6.5248 

1.1554 

1.0645 

.9191 

.22136-04 

.28046-01 

547.6941 

.0093 

36.6275 

14.2589 

191.2855 

6.6366 

1.1635 

1,0658 

.9118 

.22696-04 

.28856-01 

557.6941 

.0079 

43.2203 

14.4801 

192. 6165 

8.7546 

1.1725 

1.0694 

• 9049 

.23306-04 

.29716-01 

567.6941 

.0068 

50.7317 

14.6965 

194.2686 

8.0774 

1.1824 

1.0761 

.6986 

.23976-04 

.30616-01 

577.6941 

.0059 

59.2542 

14.9086 

196.3537 

9.0040 

1.1929 

1.0866 

.8934 

.24726-04 

.31566-01 

587.6941 

.0051 

68.8948 

15.1170 

198.9915 

9.1328 

1.2039 

1.1017 

• 8896 

.25566-04 

.32576-01 

586.8889 

.0051 

70.1271 

15.1417 

199.3494 

9.1402 

1.2052 

1.1039 

• 8893 

.25666-04 

•32696-01 






S/R-11.0000 






T 

V 

P 

h/RT 

a 

Cp/R 

y 


z 


k 

241.4493 

17.0620 

.0096 

6.8108 

137.8728 

5.7172 

1.1461 

1.1456 

.9996 

.10216-04 

•10036-01 

251.4493 

12.8732 

.0132 

7.0221 

140.4697 

5.0438 

1.1426 

1.1420 

.9995 

.10636-04 

.10576-01 

261.4493 

9.7556 

.0182 

7.2378 

143.0179 

5.9663 

1.1393 

1.1386 

.9994 

.11046-04 

.11126-01 

271 .4493 

7.4245 

.0248 

7,4579 

145.5195 

6.0047 

1.1363 

1,1355 

.9993' 

.11466-04 

•11666-01 

281.4<i93 

5.6740 

.0336 

7,6822 

147.9764 

6.1991 

1,1335 

1.1326 

.9992 

.11866-04 

.12226-01 

291.4493 

4.3544 

.0454 

7.9104 

150.3901 

6.3097 

1,1310 

1.1299 

.9990 

.12276-04 

.12776-01 

301 .4493 

3.3545 

.0609 

8,1425 

152.7617 

6,4165 

1,1287 

1.1274 

• 9986 

.12666-04 

.13336-01 

311.4493 

2.5944 

.0013 

8,3783 

155,0922 

6.5197 

1.1265 

1,1250 

• 9966 

.13066-04 

.13096-01 

321 .4493 

2.0143 

.1081 

8.6175 

157. 3022 

6.6195 

1.1245 

1.1227 

• 9983 

.13456-04 

.14466-01 

331.4493 

1.5697 

.1430 

8.8601 

159,6321 

6,7159 

1.1227 

1.1205 

.9980 

.13646-04 

.15026-01 

341.4493 

1.2279 

.1882 

9.1059 

161.8419 

6.6091 

1.1211 

1.1184 

,9977 

.14226-04 

.15596-01 

351.4493 

.9639 

.2467 

9.3546 

164.0113 

6,8993 

1,1196 

1.1164 

.9972 

.14606-04 

.16166-01 

361.4493 

.7595 

,3218 

9.6062 

166,1396 

6.9866 

1.1182 

1.1145 

.9967 

.14986-04 

.16736-01 

371 .4493 

.6005 

.4181 

9.8605 

168,2260 

7.0711 

1.1170 

1.1126 

.9961 

.15366-04 

.17306-01 

381.4493 

.4764 

.5407 

10.1172 

170.2690 

7.1530 

1.1159 

1.1107 

.9953 

.15736-04 

.17876-01 

391.4493 

.3793 

.6963 

10.3761 

172.2669 

7,2325 

1.1150 

1.1088 

.9945 

.16106-04 

.18456-01 

40i;4493 

• 3030 

.6931 

10.6370 

174.2177 

7.3098 

1.1142 

1,1069 

.9935 

.16476-04 

.19036-01 

411.4493 

.2430 

1,1402 

10.8998 

176.1192 

7.3851 

1.1136 

1.1050 

.9923 

•16636-04 

.19616-01 

421.4493 

.1954 

1.4503 

11.1641 

177.9681 

7.4586 

1.1132 

1.1031 

.9910 

.17196-04 

•2019E-01 

431.4493 

.1577 

1.6368 

11.4297 

179.7610 

7.5306 

1.1129 

1.1011 

.9894 

•17S6E-04 

•2078E-01 

441.4493 

.1277 

2.3166 

11.6963 

181.4969 

7.6012 

1.1128 

1.0990 

.9877 

.1792E-04 

•21376-01 

451.4493 

.1038 

2.9096 

11.9636 

183.1702 

7.6708 

1.1129 

1.0968 

.9056 ‘ 

•1828E-04 

•21966-01 

461.4493 

• 0846 

3.6390 

12.2312 

184.7785 

7.7397 

1.1133 

1.0946 

• 9833 

.18656-04 

•22566-01 

471.4493 

.0692 

4,5319 

12.4988 

186.3190 

7,8082 

1.1140 

1.0922 

• 9806 

.19016-04 

.23176-01 

481.4493 

.0568 

5,6194 

12.7659 

187.7896 

7.8766 

1.1149 

1.0696 

.9777 

•19386-04 

•23706-01 

491.4493 

.0468 

6.9373 

13.0322 

169.1896 

7.9455 

1.1162 

1.0873 

.9743 

.19766-04 

•24406-01 

501.4493 

.0387 

8.5258 

13.2973 

190.5201 

8.0151 

1.1178 

1.0848 

.9706 

.20146-04 

•25036-01 

511.4493 

.0322 

10,4299 

13.5605 

191.7849 

8.0861 

1.1199 

1.0823 

• 9665 

,20526-04 

.25676-01 

521.4493 

.0266 

12.6993 

13,8216 

192.9915 

8.1508 

1.1224 

1.0799 

.9621 

.20926-04 

.26326-01 

531.4493 

.0224 

15.3663 

14.0800 

194.1522 

6.2339 

1.1255 

1.0777 

.9573 

•21336-04 

•26996-01 

541.4493 

.0189 

18.5553 

14,3352 

195.2857 

8.3118 

1.1291 

1.0759 

.9523 

.21756-04 

.27686-01 

551.4493 

.0159 

22.2629 

14,5869 

196.4181 

8.3932 

1.1334 

1.0746 

.94 70 

.22186-04 

.28396-01 

561.4493 

.0135 

26. 5810 

14,8347 

197.5840 

8.4784 

1.1394 

1.0742 

.9416 

.22636-04 

•29126-01 

571.4493 

.0115 

31.5731 

15.0783 

196.8311 

8.5679 

1.1440 

1.0749 

• 9362 

•23126-04 

.29876-01 

581.4493 

.0098 

37.3154 

15.3170 

200,2159 

8.6618 

1.1504 

1.0771 

.9310 

•23646-04 

.30666-01 

588.8869 

.0038 

42.1204 

15.4931 

201.3760 

8.7347 

1.1556 

1.0801 

.9274 

•24066-04 

.31276-01 



• 5362 

• 5%26 

• 5462 

• 5536 
.5586 
.5633 
.5676 
.5715 
.5752 

• 5786 
.5817 

• 5846 
.5872 
.5897 

• 5920 

• 5941 

• 5960 

• 5979 
.5997 

• 6014 

• 6030 
.6047 

• 6064 

• 6082 
.6101 
• 6121 

• 6144 

• 6169 
.6198 

• 6230 

• 6264 

• 6306 

• 6356 
.6416 

• 6486 

• 6569 

• 6664 
.6771 
.6784 



.5500 

.5552 

.5601 

• 5645 
.5686 
.5724 
.5758 
.5790 

• 5819 

• 5846 

• 5870 
.5892 
.5912 

• 5930 
.5947 

• 5962 

• 5976 

• 5968 

• 6000 
.6011 
.6022 
.6032 

• 6043 

• 6053 
.6065 
.6077 
.6091 

• 6107 
.6125 
.6146 

• 6170 
.6195 
.6226 

• 6264 
.6309 
.6348 
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TABLE II.- Continued 


s/R-n.5000 


T 

V 

P 

h/RT 

a 

c /R 
P 

y 


Z 

pi 

k 

Nn 

Pr 

266.1205 

17.0615 

.0106 

7.3409 

144.2247 

6.0198 

1.1377 

1.1373 

.9997 

.11246-04 

.11376-01 

• 5620 

276.1205 

13.0005 

.0144 

7.5631 

146.7126 

6.1359 

1.1348 

1.1343 

.9996 

.11656-04 

.11926-01 

. 5662 

286.1205 

9.9610 

.0195 

7.7895 

149.1580 

6.2460 

1.1321 

1.1316 

.9996 

.12056-04 

.12486-01 

.5701 

296.1205 

7.6564 

.0262 

8.0198 

151.5627 

6.3563 

1.1296 

1.1290 

.9995 

.12456-04 

.13036-01 

.5737 

306.1205 

5.9085 

.0351 

0.2540 

153.9282 

6.4607 

1.1273 

1.1266 

.9994 

.12856-04 

.13596-01 

.5770 

316.1205 

4.5772 

.0460 

0.4910 

156.2550 

6.5616 

1.1252 

1.1243 

.9992 

.13246-04 

.14156-01 

.5800 

326.1205 

3.5593 

.0621 

8.7331 

158.5463 

6.6589 

1.1232 

1.1222 

.9991 

.13636-04 

.14726-01 

.5827 

336.1205 

2.7701 

,0820 

8.9770 

160,8008 

6.7528 

1.1214 

1.1202 

.9989 

.14026-04 

.15206-01 

.5052 

3^6.1205 

2.1762 

.1076 

9.2256 

163.0197 

6.8435 

1.1197 

1.1183 

.9987 

.14406-04 

.15856-01 

.5074 

356.1205 

1.7108 

.1410 

9.4766 

165,2035 

6,9310 

1.1182. 

1.1165 

.9985 

.14786-04 

.16416-01 

.5895 

366.1205 

1.3496 

.1837 

9.7305 

167.3524 

7.0155 

1.1167 

1.1147 

.9982 

.15156-04 

.16986-01 

.5913 

376.1205 

1.0604 

.2383 

9.9871 

169,4662 

7.0970 

1.1154 

1.1130 

.9979 

.15526-04 

.17556-01 

.5929 

386.1205 

.0487 

.3079 

10.2463 

171.5448 

7.1759 

1.1143 

1.1114 

.9975 

.15896-04 

.18136-01 

.5943 

396.1205 

.6764 

.3962 

10.5080 

173.5875 

7.2521 

1.1132 

1.1090 

.9970 

.16266-04 

.18706-01 

.5956 

406.1205 

.5409 

.5076 

10.7720 

175.5937 

7.3259 

1.1122 

1.1003 

.9964 

.16626-04 

.19286-01 

.5968 

416.1205 

.4339 

.6480 

11.0381 

177.5622 

7.3973 

1.1114 

i;i067 

.9958 

.16986-04 

.19856-01 

.5978 

426.1205 

• 3492 

.8239 

11.3061 

179.4919 

7.4666 

1.1107 

1.1052 

.9951 

.17346-04 

•20436-01 

.5986 

436.1205 

• 2819 

1.0435 

11.5758 

181.3813 

7.5340 

1.1101 

1.1037 

.9942 

.17696-04 

•21016-01 

.5994 

446.1205 

• 2284 

1.3165 

11.8471 

183,2288 

7.5996 

1.1096 

1.1021 

.9932 

.18056-04 

.21596-01 

• 6001 

456.1205 

.1855 

1.6547 

12.1197 

185.0325 

7.6636 

1.1093 

1.1005 

.9921 

.18406-04 

•221t6-01 

• 6006 

466.1205 

.1512 

2.0720 

12.3934 

186.7906 

7.7262 

1.1091 

1.0909 

.9900 

.18756-04 

•22766-01 

.6014 

476.1205 

.1237 

2.5845 

12.6679 

188.5011 

7.7877 

1.1091 

1.0972 

.9894 

.19116-04 

.23356-01 

.6019 

486.1205 

.1014 

3.2117 

12.9430 

190.1623 

7.0483 

1.1092 

1.0955 

.9877 

.19466-04 

.23956-01 

.6025 

496.1205 

.0835 

3.9757 

13.2184 

191.7726 

7.9082 

1.1096 

1.0938 

.9858 

.19816-04 

.24546-01 

.6030 

506.1205 

.0689 

4.9026 

13.4937 

193.3311 

7.9679 

1.1102 

1.0920 

.9837 

.20176-04 

.25156-01 

• 6037 

516.1205 

.0571 

6.0219 

13.7686 

194,8377 

8.0275 

1.1110 

1.0902 

.9814 

.20526-04 

.25756-01 

• 6043 

526.1205 

.0474 

7.3675 

14.0429 

196.2934 

0.0874 

1.1120 

1.0884 

.9788 

.20896-04 

.26376-01 

.6051 

536.1205 

.0395 

8.9776 

14.3160 

197,7012 

8.1481 

1.1134 

1.0067 

.9759 

.21256-04 

.25996-01 

• 6060 

546.1205 

.0331 

10.0946 

14.5877 

199,0663 

0.2098 

1.1151 

1.0850 

.9723 

.21636-04 

.27636-01 

.6071 

556.1205 

.0278 

13.1659 

14.8575 

200.3970 

8.2730 

1.1172 

1.0835 

.9695 

.22016-04 

.28276-01 

• 6084 

566.1205 

.0234 

15.8430 

15.1251 

201.7057 

8.3380 

1.1197 

1.0822 

.9659 

.22406-04 

.28936-01 

.6099 

576.1205 

.0198 

18.9020 

15.3901 

203.0096 

8.4055 

1.1227 

1.0814 

.9622 

.22806-04 

.29606-01 

.6117 

586.1205 

.0168 

22.6468 

15.6522 

204.3311 

8.4757 

1.1261 

1.0811 

.9504 

.23226-04 

.30306-01 

.6136 

588.8889 

.0161 

23.7616 

15.7242 

204.7043 

8.4957 

1.1272 

1.0812 

.9573 

.23336-04 

.30496-01 

.6142 


T 

V 

P 

h/RT 

a 

S /R-12,0000 

c /R 
P 

y 


Z 


k 

V 

291.7601 

17.0622 

.0116 

7.9196 

150.5466 

6.3077 

1.1305 

1.1302 

.9998 

.1228E-04 

.1279E-01 

.5721 

301.7601 

13.1436 

.0156 

0.1522 

152.9351 

6.4136 

1.1201 

1.1278 

.9997 

.1268E-04 

.1335E-01 

.5754 

311.7601 

10.1654 

,0200 

8.3886 

155.2865 

6.5156 

1.1259 

1.1255 

.9996 

.1307E-04 

.1391E-01 

.5705 

321.7601 

7.8910 

.0277 

8.6287 

157.6020 

6.6141 

1.1238 

1.1233 

.9996 

•1346E-04 

.1447E-01 

.5813 

331.7601 

6.1484 

.0366 

0.8722 

159.8830 

6.7090 

1.1219 

1.1213 

.9995 

.1385E-04 

•1503E-01 

.5839 

341.7601 

4.8082 

.0482 

9.1190 

162.1304 

6.8005 

1.1201 

1.1195 

.9994 

.1423E-04 

.1560E-01 

.5862 

351.7601 

3.7735 

.0632 

9.3690 

164.3451 

6.8888 

1.1185 

1.1177 

.9993 

.1461E-04 

.16166-01 

• 5883 

361.7601 

2.9720 

.0825 

9.6221 

166.5280 

6.9738 

1.1169 

1.1160 

.9992 

.1499E-04 

.1673E-01 

• 5901 

371.7601 

2.3487 

.1073 

9.8781 

168.6794 

7.0559 

1.1155 

1.1144 

.9990 

•1536E-04 

.1730E-01 

• 5918 

381.7601 

1.8625 

.1389 

10.1370 

170.8000 

7.1350 

1.1142 

1.1129 

.9988 

.1573E-04 

•1787E-01 

.5932 

391.7601 

1.4818 

.1791 

10.3984 

172.8899 

7.2112 

1.1130 

1.1114 

.9986 

.1609E-04 

•1844E-01 

.5945 

401.7601 

1.1828 

.2301 

10.6624 

174.9493 

7.2848 

1.1119 

1.1100 

.9983 

.1646E-04 

•1901E-01 

• 5956 

411.7601 

.9473 

.2943 

10.9286 

176.9781 

7.3559 

1*1108 

1.1086 

.9980 

.1682E-04 

•1959E-01 

• 5966 

421.7601 

.7609 

.3752 

11.1975 

178.9760 

7.4245 

1,1099 

1.1073 

.9977 

•1717E-04 

•2016E-01 

.5974 

431.7601 

• 6131 

.4765 

11.4682 

180.9428 

7.4908 

1.1090 

1.1060 

• 9973 

•1753E-04 

•2074E-01 

• 5981 

441.7601 

.4956 

.6028 

11.7409 

182.8779 

7.55M 

1.1083 

1.1047 

.9968 

•1788E-04 

.2X31E-0X 

.5987 

491.7401 

.4010 

.7600 

12.0155 

184.7806 

7.417t 

1.1076 

1.1035 

.9963 

•1823E-06 


• 5992 

441.7401 

.9240 

.9546 

12.2916 

186.6502 

7.077f 

1.1071 

1.1022 

.9956 

. 1857E-06 

.I247l-«1 

• 5996 

471.7401 

.2449 

1.1949 

12.5693 

188.4858 

7.78M 

I.l#66 

1.1010 

.9949 

•18928-66 


• 5999 

401.7401 

.2100 

1.4904 

12.8483 

190.2864 

7.-7W 

1.1062 

1.0997 

.9941 

•1926E-06 

.6002 

491.7601 

.1769 

1.0525 

13.1284 

192.0510 

7.8492 

1.1060 

1.0985 

.9932 

•1960E-04 

•2421E-01 

• 6004 

501.7601 

.1472 

2.2947 

13.4094 

193.7785 

7.9039 

1.1059 

1.0972 

.9921 

•1994E-04 

•2480E-01 

• 6006 

511.7601 

• 1215 

2.8326 

13.6911 

195.4663 

7.9577 

1.1059 

1.0959 

.9910 

•2029E-04 

•2538E-01 

• 6008 

521.7601 

• 1005 

3.4846 

13.9733 

197.1197 

8.0108 

1.1061 

1.0946 

• 9896 

•2063E-04 

•2598E-01 

• 6010 

531.7601 

• 0835 

4.2717 

14.2558 

198.7324 

8.0635 

1.1064 

1.0933 

• 9882 

•2097E-04 

•Z657E-01 

• 6012 

541.7601 

• 0695 

5.2185 

14.5383 

200.3069 

6.1159 

1.1069 

1.0920 

• 9865 

•2131E-04 

•2717E-01 

• 6013 

551.7601 

• 0580 

6.3527 

14.8205 

201.8443 

8.1684 

1.1076 

1.0907 

.9847 

•2166E-04 

•2777E-01 

• 6018 

561.7601 

• 0486 

7.7060 

15.1021 

203.3471 

8,2213 

1.1085 

1.0895 

• 9828 

•2201E-04 

.2838E-01 

• 6023 

571.7601 

• 0408 

9.3140 

15.3828 

204,8192 

8.2748 

1.1096 

1.0883 

• 9806 

•2236E-04 

•2900E-01 

• 6028 

581.7601 

.0344 

11.2165 

15.6624 

206.2665 

8.3293 

1.1110 

1.0873 

.9783 

•2272E-04 

•2963E-01 

• 6036 

508.6889 

.0305 

12.7784 

15.6608 

207.2873 

8.3690 

1.1122 

1.0867 

• 9766 

•2299E-06 

•3008E-0I 

• 6062 
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TABLE II 


Continued 


S /R-12.5000 


T 

V 

P 

h/RT 

a 

c /R 
p 

r 


2 

[i 

k 

^Pr 

318.^236 

17.0662 

.0127 

6.5488 

156.0570 

6.5003 

1.1244 

1.1242 

.9998 

.1333E-04 

.1428E-01 

.5803 

328.^236 

13.2799 

.0168 

8.7912 

159.1544 

6.6761 

1.1224 

1.1221 

.9998 

.1372E-04 

.1484E-01 

.5830 

338.4236 

10.3718 

.0221 

9.0371 

161.4191 

6. 7605 

1.1206 

1.1202 

.9997 

.1410E-04 

.1541E-01 

.5853 

348.4236 

8.1298 

.0291 

9.2863 

163.6521 

6.8576 

1.1188 

1.1185 

,9997 

.1448E-04 

.1597E-01 

.5874 

358.4236 

6.3949 

.0380 

9.5386 

165.8544 

6.9433 

1.1172 

1.1160 

.9996 

.1486E-04 

.1654E-01 

.5893 

368.4236 

5.0476 

.0495 

9.7939 

168.0269 

7.0260 

1.1157 

1.1152 

.9995 

.1523E-04 

.1711E-01 

.5910 

378.4236 

3.9977 

.0642 

10.0522 

170.1704 

7.1056 

1.1144 

1.1137 

.9994 

.1560E-04 

.1768E-01 

.5925 

388.4236 

3.1767 

.0829 

10.3132 

172.2056 

7.1823 

1.1131 

1.1123 

.9993 

.1597E-04 

.i825E-01 

.5938 

398.4236 

2.5325 

.1067 

10.5768 

174.3729 

7.2562 

1.1118 

1.1110 

,99 92 

.1633E-04 

.1S82E-01 

.5950 

408.4236 

2.0253 

.1367 

10.8430 

176.4329 

7.3274 

1.1107 

1.1097 

.9991 

. 1669E-04 

.19396-01 

.5959 

418.4236 

1.6250 

.1745 

11.1116 

178.4659 

7.3960 

1.1097 

1.1084 

.9989 

.1705E-04 

.19966-01 

.5967 

428.4236 

1.3078 

.2220 

11 .3025 

180^4720 

7.4622 

1.1087 

1.1073 

.9987 

.1740E-04 

.2053E-01 

.5974 

438.4236 

1.0557 

.2813 

11.6556 

182.4513 

7.5260 

1.1078 

1.1061 

.9985 

.1775E-04 

.21116-01 

.5980 

448 .4236 

. 6548 

.3553 

11.9307 

184.4040 

7.5877 

1.1070 

1.1050 

.9982 

.1810E-04 

.21686-01 

.5984 

458.4236 

.6941 

.4472 

12.2078 

186.3298 

7.6473 

1.1063 

1.1039 

,9979 

.1844E-04 

.2226E-01 

,5987 

468.4236 

.5653 

.5609 

12.4866 

188.2287 

7.7049 

1.1056 

1.1029 

.9976 

.1879E-04 

.2283E-01 

,5990 

478.4236 

.4617 

.7011 

12.7672 

190.1002 

7.7607 

1.1050 

1.1019 

.9972 

.1913E-04 

.2341E-01 

.5991 

488.4236 

.3781 

.8735 

13.0493 

191.9441 

7.8149 

1.1045 

1.1008 

.9967 

.1946E-04 

.23986-01 

.5992 

498.4236 

.3106 

1.0846 

U.3328 

193.7601 

7.8676 

1.1040 

1.0998 

.9962 

.1980E-04 

•2456E-01 

.5992 

500.4236 

.2550 

1.3428 

13.6176 

195.5476 

7.9189 

1.1037 

1.0966 

,9956 

.2013E*04 

•Z514E-0I 

.5992 

510.4236 

.2112 

1.6569 

13.9036 

197.3063 

7.9690 

1.1034 

1.0970 

.9950 

.2047E-04 

.25726-01 

,5992 

520.4236 

.1749 

2.0380 

14.1905 

199.0350 

6.0181 

1.1032 

1.0960 

.9942 

.2090E-04 

.26306-01 

.5991 

530.4236 

• 1452 

2.4908 

14.4782 

200.7360 

6.0663 

1.1031 

1.0958 

. 9934 

.2U3E-04 

.268BE-01 

.5990 

548 .4236 

.1209 

3.0543 

14.7666 

202.4067 

0.1139 

1.1032 

1.0949 

.9925 

.2146E-04 

.2747E-01 

.5989 

558.4236 

.1009 

3.7216 

15.0554 

204.0483 

8. 1610 

1.1033 

1.0939 

.9914 

.2179E-04 

.2805E-01 

.5989 

568.4236 

.0845 

4.5206 

15.3445 

205.6615 

8.2078 

1.1036 

1.0929 

.9903 

.2212E-04 

,28646-01 

.5989 

578 .4236 

.0709 

5.4739 

15.6336 

207.2476 

8.2547 

1.1040 

1.0920 

,9891 

.2246E-04 

.29246-01 

.5989 

588.4236 

• 0597 

6.6073 

15.9225 

200.0087 

8.3017 

1.1046 

1.0912 

,9878 

.22796-04 

.29846-01 

.5991 

586.6889 

.0592 

6.6648 

15.9360 

206.8808 

8.3039 

1.1046 

1.0911 

.9077 

.2201E-O4 

.29876-01 

.5991 


S /R-13.0000 


T 

V 

P 

h/RT 

a 

Cp/R 

r 


Z 

u 

k 

Npr 

346.1907 

17.0631 

• 0138 

9.2309 

163,1766 

6.8369 

1.1191 

1.1190 

,9990 

.1440E-04 

.15856-01 

.5869 

356.1907 

13.4129 

.0180 

9.4626 

165.3899 

6.9233 

1.1175 

1.1173 

,9998 

.1478E-04 

.16416-01 

.5889 

366.1907 

10.5770 

,0235 

9.7374 

167.5742 

7.0064 

1.1160 

1.1167 

.9998 

.1515E-04 

.1698E-01 

,5906 

376.1907 

8.3701 

.0305 

9,9952 

169.7303 

7,0865 

1.1145 

1.1142 

.9997 

.1552E-04 

.17556-01 

.5921 

386.1907 

6. 6458 

.0394 

10.2557 

171.8590 

7.1636 

1.1132 

1.1128 

.9997 

.15896-04 

.18126-01 

.5934 

396.1907 

5.2940 

.0508 

10.5191 

173.9612 

7.2370 

1.1119 

1.1115 

.9996 

.16256-04 

.18696-01 

,5946 

406.1907 

4,2304 

.0651 

10.7850 

176.0375 

7. 3092 

1.1107 

1.1102 

,9995 

.16616-04 

.19266-01 

.5956 

416.1907 

3.3921 

.0632 

11.0534 

176.0885 

7.3780 

1.1096 

1.1091 

.9995 

.16976-04 

.19836-01 

.5964 

426.1907 

2.7273 

.1060 

11.3242 

180.1146 

7.4443 

1.1086 

1.1079 

.9994 

.17326-04 

.20406-01 

.5971 

436.1907 

2.1997 

.1344 

11.5972 

182.1165 

7. 5082 

1.1077 

1.1068 

,9993 

.17676-04 

.20976-01 

.5976 

446,1907 

1.7795 

.1700 

11.8725 

184.0943 

7.5697 

1.1068 

1.1050 

.9991 

.18026-04 

.21556-01 

.5980 

456.1907 

1.4438 

.2142 

12.1498 

186.0483 

7.6291 

1,1059 

1,1048 

.9990 

.18366-04 

.22126-01 

.59 83 

466.1907 

1.17A7 

.2689 

12.4291 

187.9788 

7.6864 

1.1052 

1.1038 

.9900 

,18706-04 

.22696-01 

,5985 

476,1907 

.9505 

.3366 

12.7103 

189,8860 

7.7417 

1.1044 

1.1029 

.9966 

.19046-04 

.23266-01 

.5986 

486.1907 

.7843 

.4199 

12.9933 

191.7698 

7.7953 

1.1038 

1.1020 

. 99.84 

.19386-04 

.23046-01 

.5987 

496.1907 

• 6435 

.5222 

13.2779 

193.6303 

7.8471 

1.1032 

1.1011 

.9981 

.19716-04 

.24416-01 

.5986 

506.1907 

.5293 

.6474 

13.5640 

195,4676 

7,8973 

1.1027 

1.1003 

.9979 

.20046-04 

.24986-01 

.5985 

516.1907 

.4366 

.8002 

13.8516 

197.2815 

7.9461 

1.1022 

1.0995 

.9975 

.20376-04 

.2556E-01 

.5984 

526.1907 

.3611 

.9860 

14.1406 

199.0720 

7.9936 

1.1016 

1.0986 

.9972 

.20706-04 

.26136-01 

.5982 

536.1907 

.2994 

1,2113 

14.4308 

200.6390 

0.0399 

1.1014 

1.0978 

.9967 

.21036-04 

.26716-01 

,5979 

546.1907 

.2468 

1.4838 

14.7221 

202.5826 

8.0852 

1.1011 

1.0970 

.9963 

.21356-04 

.27286-01 

.5977 

556.1907 

.2073 

1.8123 

15.0145 

204.3027 

8.1297 

1.1009 

1.0962 

.9958 

•21676-04 

.27066-01 

.5974 

566.1907 

.1732 

2,2072 

15.3077 

205.'9995 

8.1734 

1.1008 

1.0955 

.9952 

.21996-04 

.28446-01 

.5971 

576.1907 

.1451 

2.6805 

15.6016 

207.6734 

8.2166 

1.1007 

1.0947 

• 9946 

.22316-04 

,29026-01 

.5969 

586.1907 

.1218 

3.2462 

15.8961 

209.3249 

8.2594 

1.1007 

1.0940 

.9939 

.22646-04 

.29606-01 

• 5967 

580«9«i9 

.1162 

3.4169 

15.9757 

209.7667 

■•2709 

1.1007 

1.0938 

.9937 

.22726-04 

•2f76E-01 

.9966 
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TABLE II.- Continued 


s /R'U.SOOO 


T 

V 

P 

h /RT 

a 

yR 

y 


z 

u 

k 


375.1236 

17.0621 

.0199 

9.9660 

169.5193 

7.0773 

1.1196 

1.1195 

.9999 

• 15<i8E-0^ 

.17^96-01 

.5919 

385.1236 

13.5926 

.0193 

10.2283 

171.6595 

7,1595 

1.1132 

1.1131 

.9998 

•1585E-04 

.1806E-01 

• 5932 

395.1236 

10.7831 

• 0299 

10,9915 

173,7638 

7.2289 

1.1120 

1.1118 

.9998 

•1621E-04 

•1863E-01 

• 59^4 

905.123-6 

8.6131 

.0319 

10.7573 

175.8978 

7.3005 

1.1108 

1.1105 

.9998 

.1657E-0^ 

'.1920E-01 

• 595^ 

915.1236 

6.9035 

• 0906 

11.0256 

177.9075 

7,3699 

1.1096 

1.1093 

.9997 

.1693E-04 

.1977E-01 

.5962 

925.1236 

5.5986 

.0520 

11.2963 

179,9933 

7.9357 

1.1086 

1.1082 

.9997 

•1720E-O^ 

•2039E-01 

• 5969 

935.1236 

9.9735 

• 0660 

11.5699 

181.9558 

7.9996 

1,1076 

1.1072 

,9996 

.1763E-0<» 

. .2091E-01 

.5979 

995.1236 

3.6175 

.0835 

11.8997 

183.9957 

7.5611 

1.1067 

1.1062 

.9996 

.1790E*O4 

•2148E-01 

.5978 

955.1236 

2.9337 

.1052 

12.1222 

185.9139 

7.6209 

1.1058 

1.1052 

.9995 

•1832E-0^ 

•2205E-01 

.5981 

965.1236 

2.3860 

.1322 

12.9017 

107.8592 

7.6775 

1.1050 

1.1093 

.999^ 

•1866E-09 

•2262E-01 

• 5983 

975.1236 

1.9960 

.1655 

12.6831 

189,7835 

7.7326 

1.1092 

1.1039 

.9993 

.1900E-09 

.2320E-01 

.5989 

965.1236 

1.5915 

.2067 

12.9665 

191.6868 

7.7858 

1.1035 

Z.1026 

.9992 

.1934E-04 

•2377E-0X 

.5989 

995.1236 

1.3051 

.2572 

13.2516 

193.5691 

7.8372 

1.1028 

1.1018 

.9991 

.1967E-0<» 

.243f»e-01 

• 5989 

505.1236 

1.0730 

.3191 

13.5389 

195.9307 

7.8870 

1.1022 

1.1010 

.9989 

• 2000E<-04 

•2^91E-01 

• 5982 

515.1236 

.8895 

.3996 

13.8269 

197.2719 

7.9351 

1.1016 

1.1003 

• 9988 

.2033E*0<r 

.25<*8E-01 

• 5980 

525.1236 

.7310 

.9867 

19.1168 

199.0928 

7.9818 

1.1011 

1.0995 

• 9986 

•2065E*0^ 

•2605E-01 

.5977 

535.1236 

.6056 

.5985 

19.9082 

200.8939 

0.0273 

1.1006 

1.0988 

.998<^ 

.2098E-04 

.2663E-01 

.5979 

595.1236 

.5030 

.7339 

19.7010 

202.67^1 

8.0715 

1.1002 

1.0981 

,9981 

•2130E-04 

.2720E-01 

.5971 

555.1236 

.9186 

.8975 

19.9950 

209,93<‘8 

8.1196 

1.0998 

1.0979 

.9979 

.2162E-09 

•2777E-01 

.5967 

565.1236 

.3995 

1.0999 

15.2903 

206.1757 

0,1569 

1.0999 

1.0968 

.9976 

.2193E-09 

•2834E-01 

.5969 

575.1236 

• 2929 

1.3310 

15.5066 

207.8972 

8,1983 

1.0991 

1.0961 

.9973 

•2225E-0^ 

.2891E-01 

• 5960 

585.1236 

.2951 

1.6195 

15.8839 

209.5999 

8.2391 

1.0989 

1.0955 

.9969 

•2256E-09 

.29^92-01 

• 5956 

588.6889 

.2295 

1.7352 

15.9961 

210,2353 

8.2593 

1.0968 

1.0953 

• 9968 

.2268E-09 

.2970E-01 

.5955 


S/R*14.0000 


T 

V 

P 

h/RT 

a 

c/R 

P 

y 


z 


k 

Pr 

905.2963 

17.0662 

• 0161 

10.7623 

175.8991 

7.3011 

1.1107 

1.1106 

.9999 

.1658E-04 

.1921E-01 

• 5954 

915.2963 

13.6763 

.0206 

11.0307 

177.9613 

7,3699 

1.1096 

1.1099 

.9999 

• 1693E-'04 

.197BE-01 

.5962 

925.2963 

10.9915 

.0262 

11.3016 

180.0002 

7.9360 

1.1085 

1.1063 

.9990 

.1729E-04 

•2035E-01 

• 5968 

<i35.2963 

6.8620 

.0333 

11.5798 

162.0166 

7,9997 

1.1075 

1.1073 

.9998 

.1764E-04 

.20926-01 

.5974 

<195.2963 

7.1662 

.0922 

11.8503 

189.0109 

7.5611 

1.1065 

1.1063 

.9998 

.1798E-04 

.21496-01 

.5978 

955.2963 

5.8117 

.0531 

12.1280 

185.9837 

7.6201 

1.1056 

1.1059 

.9997 

.1833E-04 

,22066-01 

.5981 

965.2963 

9.7266 

.0668 

12.9078 

187.9357 

7,6770 

1.1098 

1.1095 

.9997 

.1067E-O4 

•22636-01 

.5983 

975.2963 

3.8598 

.0636 

12.6695 

109.8671 

7.7319 

1.1090 

1.1036 

.9997 

.1901E-04 

.23206-01 

• 5983 

985.2963 

3.1529 

.1099 

12.9732 

191.7705 

7.7898 

1.1033 

1.1028 

.9996 

.1934E-04 

.23776-01 

• 5983 

995.2963 

2,5099 

.1299 

13.2587 

193.6703 

7.8359 

1.1026 

1.1021 

.9995 

.1967E-04 

.24356-01 

• 5982 

505.2963 

2.1251 

.1612 

13.5959 

195,5927 

7,8852 

1.1019 

1.1013 

.9995 

.2000E-04 

.24926-01 

.5981 

515.2963 

1.7516 

.1995 

13.8399 

197.3962 

7,9330 

1.1013 

1.1006 

.9994 

.2033E-04 

.25496-01 

.5978 

525.2963 

1.9979 

.2961 

19.1259 

199.2309 

7.9792 

1.1007 

1.0999 

.9993 

.2065E-04 

.26066-01 

.5975 

535.2963 

1,1990 

.3027 

19,9175 

201.0972 

8.0291 

1.1002 

1.0993 

.9992 

•209BE-04 

.26636-01 

.5972 

595.2963 

.9956 

.3713 

19.7111 

202.6953 

8.0677 

1.0996 

1.0986 

.9991 

.2130E-04 

.2719^-01 

.5968 

555.2963 

.8207 

• 9592 

15.0061 

209.6255 

8.1102 

1.0992 

1.0980 

• 9989 

.21616*04 

.27766-01 

.5964 

565.2963 

.6913 

. 5591 

15,3025 

206.3879 

8.1516 

1.0987 

1.0979 

♦ 9988 

.21936-04 

.28336-01 

• 5960 

575.2963 

.5701 

.6793 

15.6001 

208.1328 

8.1921 

1.0983 

1.0968 

• 9966 

.22246-04 

.28906-01 

.5955 

585.2963 

.9895 

• 8169 

15.8989 

209.6605 

8,2318 

1.0979 

1.0962 

.9984 

.22556-04 

.29476-01 

.5951 

586.8889 

.9599 

.0769 

16,0066 

210.9770 

8.2959 

1.0978 

1.0960 

.9984 

.22666-04 

•2907E-01 

.5949 
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T 

V 

P 

h/RT 

<►36.7997 

17.0662 

.0176 

11.6165 

^^6.7997 

13.8057 

.0220 

11.8926 

<156.7997 

11.2007 

.0277 

12.1705 

666.7997 

9.1130 

.0367 

12.6506 

676.7997 

7.6350 

.0635 

12.7328 

686.7997 

6.0826 

.0563 

13.0169 

696.7997 

6.9091 

.0675 

13.3028 

506.7997 

6.1030 

• 0638 

13.5906 

516.7997 

3.3829 

.1036 

13.8800 

526.7997 

2.7961 

.1278 

16.1711 

536.7997 

2.3166 

.1571 

16.6638 

566.7997 

1.9262 

.1927 

16.7500 

556.7997 

1.6019 

.2357 

15.0537 

566.7997 

1.3366 

.2075 

15.3508 

576.7997 

1.1178 

.3699 

15.6693 

586.7997 

.9369 

.6266 

15.9690 

568.6889 

.9031 

.6621 

16.0116 


T 

V 

P 

h/RT 

669 .7600 

17.0662 

.0187 

12.5337 

679.7600 

13.9332 

.0236 

12.8165 

609.7600 

11.6071 

.0291 

13.1013 

699.7600 

9.3637 

.0362 

13.3878 

509.7600 

7.7061 

.0669 

13.6762 

519.7600 

6.3580 

.0555 

13.9663 

529.7600 

5.2587 

.0683 

16.2580 

539 .7600 

6.3601 

.0860 - 

16.5513 

569.7600 

3.6235 

.1029 

16.6662 

559.7600 

3.0186 

. 1258 

15.1626 

569.7600 

2.5^00 

.1533 

15.6606 

579 .7600 

2.1086 

.1865 

15.7396 

588.8889 

1.7968 

• 2225 

16.0165 


T 

V 

P 

h/RT 

506.1982 

17.0662 

.0200 

13.5165 

516.1962 

16.0608 

.0268 

13.8057 

526.1902 

11.6135 

. 0306 

16.0966 

536 .1902 

9.6158 

.0377 

16.3891 

566,1982 

7,9807 

.0663 

16.&832 

556 .1902 

6.6392 

.0566 

16.9709 

566.1902 

5.5358 

.0691 

15.2760 

576.1902 

6.6260 

.0662 

15.5766 

586.1982 

3.8763 

.1023 

15.8766 

588.8689 

3.5673 

.1120 

16.0158 


T 

V 

P 

h/RT 

560.2907 

17.0662 

.0215 

16.5686 

550.2907 

16,1031 

.0263 

16.8635 

560.2907 

11.8150 

.0322 

15.1602 

570.2907 

9.6666 

.0392 

15.6583 

580.2907 

8.2563 

.0677 

15.7578 

568.8889 

7.0966 

.0563 

16.0165 


TABLE II.- Concluded 



S/R-16.9000 



a 

c/R 

P 

r 


182.3313 

7.5086 

1.1073 

1.1072 

186.3266 

7.5695 

1.1063 

1.1062 

186.2976 

7.6282 

1.1055 

1.1053 

108.2695 

7.6867 

1.1066 

1.1066 

190.1818 

7.7391 

1.1038 

1.1036 

192.0966 

7.7916 

1.1031 

1.1028 

193.9885 

7.8623 

1.1023 

1.1021 

195.6638 

7.8912 

1.1017 

1.1016 

197.7210 

7.9385 

1.1010 

1.1007 

199.5603 

7.9863 

1.1006 

1.1000 

201.3821 

8. 0287 

1.0999 

1.0996 

203.1867 

8.0716 

1.0993 

1.0988 

206.9766 

8.1138 

1.0988 

1.0982 

206.7655 

6.1566 

1.0983 

1.0976 

208.5002 

8.1965 

1.0979 

1.0971 

210.2388 

8.2336 

1.0976 

1.0965 

210.6000 

8.2616 

1.0973 

1.0966 


a 

S/R»15.0000 

Cp/R 

r 


180.8316 

7.7005 

1.1063 

1.1062 

190. 7599 

7.7563 

1.1035 

1.1036 

192.6695 

7.8062 

1.1028 

1.1027 

196.5605 

7.8562 

1.1021 

1.1019 

196.6336 

7.9066 

1.1016 

1.1012 

198.2887 

T.9516 

1.1008 

1.1006 

200.1266 

7.9966 

1.1002 

1.0999 

201.9677 

6.0605 

1.0996 

1.0993 

203.7521 

8.0831 

1.0990 

1.0987 

205.5602 

8.1265 

1.0965 

1.0982 

207.3126 

8.1668 

1.0980 

1.0976 

209.0689 

8.2062 

1.0975 

1.0971 

210.6623 

8.2395 

1.0971 

1.0966 

a 

S/R-15.5000 

Cp/R 

r 


195.6077 

7.8777 

1.1017 

1.1017 

197.2763 

7.9253 

1.1011 

1.1010 

199.1237 

7.9713 

1.1006 

1.1003 

200.9561 

8.0158 

1.0998 

1.0997 

202.7719 

8.0591 

1.0993 

1.0991 

206.5716 

8.1010 

1.0907 

1.0986 

206.3556 

8.1619 

1.0902 

1.0980 

208.1237 

8.1816 

1.0977 

1.0975 

209.8767 

8.2205 

1.0972 

1.0970 

210.6937 

8.2385 

1.0970 

1.0967 



'•/R-16.0000 



a 

YR 

y 


202.C728 

8.0621 

1.0995 

1.0996 

203.8800 

-8.0865 

1.0989 

1.0988 

205.6716 

8.1257 

1.0983 

1.0983 

207.6672 

8.1658 

1.0978 

1.0977 

209.2077 

8.2050 

1.0973 

1.0972 

210.7096 

8.2379 

1.0969 

1.0968 


z 


k 


.9999 

.1769E-06 

.2100E-01 

.5976 

.9999 

.1806E-06 

.2157E-01 

.5978 

.9999 

.1838E-06 

.2215E-01 

.5981 

.9998 

.lB72E-’06 

•2272E-0I 

• 5982 

.9998 

.1906E-06 

•2329E-01 

.5983 

.9998 

.1939E-06 

.2386E-01 

• 5983 

.9998 

.1972E-06 

.2663E-01 

.5981 

.9997 

.2005E-06 

.2500E-01 

.5980 

.9997 

.2038E-06 

•2557E-01 

.5977 

.9996 

.2070E-06 

.2616E-01 

.5976 

.9996 

.2102E-06 

.2671E-01 

• 5970 

.9995 

.2136E-06 

.2727E-01 

• 5966 

.9995 

.2165E-06 

.2786E-01 

.5962 

.9996 

.2197E-06 

.2861E-01 

.5957 

.9993 ■ 

.2228E-06 

.2897E-01 

.5952 

.9992 

.2259E-06 

•2956E-01 

.5968 

.9992 

•2265E-06 

•2966E-01 

.5966 


z 


k 

Npr 

.9999 

.1802E-O6 

.2288E*01 

• 5982 

.9999 

. 1915E-06 

•2365E-01 

• 5983 

.9999 

•1969E-06 

•2602E-01 

.5982 

.9999 

.1982E-06 

•2659E*01 

.5981 

.9999 

.2015E-06 

•2516E-01 

• 5978 

• 9998 

•2067E-06 

.2573E-01 

• 5976 

• 9998 

.2079E-06 

•2630E-01 

.5972 

.9998 

.2111E-06 

•2687E-01 

.5969 

.9997 

.2163E-06 

.2766E-01 

• 5966 

.9997 

.2176E-06 

• ZSOOE-'Ol 

.5960 

.9997 

•2206E-06 

.2857E-01 

.5955 

.9996 

•2237E-06 

•2916E-01 

• 5950 

• 9996 

•2265E-06 

•2965E-01 

• 5965 


z 

4 

k 

Npr 

• 9999 

.1996E-06 

•2685E-01 

.5980 

.9999 

.2029E-06 

.2562E-01 

.5977 

.9999 

.2061E-06 

•2599E-01 

.5976 

.9999 

.2096E-06 

.2655E-01 

.5970 

.9999 

.2125E-06 

.2712E-01 

• 5966 

.9999 

.2157E-06 

•2769E-01 

.5962 

.9998 

.2186E-06 

•2825E>01 

.5957 

• 9998 

.2219E-06 

•2882E-01 

.5952 

.9990 

, 2250E-06 

.2930E-O1 

.5967 

.9998 

.2265E-06 

.2965E-01 

.5965 


z 


k 

Npr 

.9999 

.2113E-06 

•2690E-01 

• 5968 

.9999 

.2165E-06 

•2767E-01 

.5966 

.9999 

•2176E-06 

.2803E-01 

.5959 

.9999 

•2207E-06 

.2860E*01 

• 5956 

.9999 

.2238E-06 

•2916E-01 

• 5969 

,9999 

.2265E-06 

•2965E-01 

.5966 
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TABLE III,- THERMODYNAMIC AND TRANSPORT PROPERTIES 


OF CBrPg AT CONSTANT ENTROPY 


s /R = 4.5000 


T 

V 

m^/kg 

P 

h/RT 

a 

c/R 

P 

y 


z 


k 

^Pr 

K 

atm 


m/sec 





W/m>K 


329.3316 

.003U 

31.66C7 

«t.2381 

91.3790 

13.1268 

2.6534 

.6564 

. 5303 

.21706-04 

• 19 77c-wi 

1.8222 

339.3316 

.0026 

36.,332e 

4.2451 

92.7725 

14.9632 

2.9683 

.8^49 

.5077 

.23361: -04 

. 16106-01 

2.0512 

3<i9.3316 

.0023 

41,7326 

4 .2400 

95.9157 

lo. 0723 

3.1344 

.9612 

.49Cc 

.25266-04 

.17596-01 

2.1803 

359.3316 

.0020 

48.1440 

4.219b 

101.0113 

15,9865 

3.0750 

1.0584 

.4305 

.27446-04 

.19266-01 

2.151H 

367. 3852 

.UC18 

54.3006 

4.1899 

106.6104 

1*--, 18 59 

2.8957 

1.1601 

. 4777 

.29416-04 

.20766-01 

2,0324 






S/R- 5.0000 






^Pr 

T 

V 

P 

h/RT 

a 

Cp/R 

y 

•< 

CD 

z 

P 

k 

252.6^10 

.0282 

4.4203 

4.0613 

116.8768 

4,8554 

1.2158 

1.0797 

, 8971 

.13666-04 

.73096-02 

.8573 

262.6<»10 

.0222 

5.7296 

4.1680 

117.0209 

5.0338 

1.2277 

1.0o31 

, 8785 

.14256-04 

.79066-02 

.8574 

272.6^10 

.0176 

7.3359 

*4.2704 

116.8241 

5.2321 

1.243F 

1.0454 

, 8577 

.14876-04 

,85276-02 

.8617 

282.6^10 

.0140 

9.2741 

4.3678 

116.3C43 

5,4557 

1.2650 

1.C268 

.8349 

.15506-04 

,91776-02 

.8705 

292.6<»10 

.0113 

11.5751 

4.4592 

115.50C0 

5.7116 

1,2924 

1.0078 

.8103 

.16156-04 

.98606-02 

.8638 

302.6^10 

.0092 

14.2638 

4.5442 

114.4783 

6.0081 

1.3274 

.9891 

. 7842 

.16856-04 

.10586-01 

.9036 

312.6410 

.0075 

17.3603 

4.6222 

113,3394 

6,3542 

1.3716 

.9718 

. 7573 

.17616-04 

.11356-01 

.9308 

322.6410 

.0062 

20.8839 

4.6930 

112.2165 

6.7590 

1.4264 

.9574 

.7302 

, 18446-04 

.12186-01 

. 9668 

332.6410 

.0052 

24.8552 

4.7565 

111.2818 

7.2288 

1.4925 

.9476 

.7337 

,19376-04 

.13076-01 

1.0121 

342.6410 

.0044 

29.3C83 

4.8126 

110.7333 

7,7629 

1.5694 

.9447 

,6785 

.20416-04 

.14036-01 

1.0669 

352.6410 

.0037 

34.2976 

4.8610 

110.7906 

8 .34o3 

1.6540 

,9511 

,6555 

.21566-04 

.15076-01 

1.1290 

362.6410 

.0032 

39.9097 

4,9012 

111.6811 

3.9428 

1.7394 

.9o94 

,6355 

.22916-04 

.16216-01 

1.1941 

372.6410 

.0027 

46.2738 

4.9323 

113.6249 

9.4925 

1.8150 

1.0021 

.6193 

.24436-04 

.17466-01 

1.2544 

382.6410 

.0024 

53.5741 

4.9524 

116.6208 

9.9227 

1.0685 

1.0513 

,6077 

.26156-04 

.16856-01 

1.3008 

392.6410 

.0021 

62.0617 

4.9591 

121.4368 

10.1722 

1.3908 

1. 1189 

.6012 

.28116-04 

.2u38t-0i 

1,3254 

402.6410 

.0018 

72.0666 

4.9486 

127.6084 

10.2174 

1.8798 

1.2058 

.6008 

.30336-04 

.22096-01 

1.3252 

405.7690 

.0018 

75.6718 

4.9410 

129.6761 

10.1919 

1,8703 

1.2370 

.6019 

.31096-04 

.22676-01 

1.3203 






S/k» 5,5000 






'Pr 

T 

V 

P 

h/RT 

a 

Cp/R 

y 


z 

P 

a 

196.7958 

.2856 

.3736 

3.4552 

112.2608 

3.9906 

1.1647 

1.1657 

.9641 

.10486-04 

.42106-02 

.9388 

206.7958 

.2151 

.5194 

3.5748 

114,4660 

4. i0o7 

1.1811 

1.1579 

,9605 

.11026-0^ 

.47206-02 

.9062 

216.7958 

.1629 

.7157 

5.6968 

116.5699 

4.2229 

1.1784 

1.1500 

,9763 

.ll56t-04 

.52336-02 

.88l> 

226.7958 

.1241 

.9778 

3.6203 

118.5013 

4.3396 

1.1766 

1.1420 

,9712 

.12106-04 

. 57506-02 

.8627 

236.7958 

.0951 

1.3242 

3.9464 

120. 2674 

4.4577 

1.1757 

1.1337 

.9651 

.12636-04 

.62726-02 

.8483 

246.7958 

.0733 

1,7780 

4.0729 

121.8535 

4.5780 

1,1759 

1.1250 

. 9580 

.13176-04 

.68016-02 

.8375 

256.7958 

.0568 

2.3663 

4.1997 

123.2443 

4.7016 

1.1774 

1.1157 

, 9496 

.13716-04 

.73396-02 

.8297 

266.7958 

.0443 

3.1213 

4.3261 

124.4237 

4.8299 

1. 1802 

1.1059 

, 9398 

. 14256-C4 

.788oh-02 

.8245 

276.7958 

.0347 

4.0790 

4.4514 

125.3709 

4,9644 

1.1846 

1.0955 

.9286 

.14806-04 

.84476-02 

.8218 

286.7958 

.0274 

5.2797 

4.5747 

126.1008 

5.1070 

1.1910 

1.0844 

,9159 

.15366-04 

.90236-02 

.6243 

296,7958 

.0218 

6,7661 

4.6953 

126.5670 

5.2601 

1,1996 

1.0727 

.9016 

.15936-04 

.96176-02 

.6233 

306.7958 

.0174 

8.5824 

4.8122 

126.8457 

5.4262 

1.2108 

1.0606 

.8857 

.16526-04 

.10236-01 

.6276 

316,7958 

.0141 

10.7727 

4.9246 

126.8991 

5.6083 

1,2251 

1.0484 

,8685 

. 17136-04 

.1088t-01 

.6345 

326.7958 

.0114 

13.3792 

5.0324 

126.7864 

5.8096 

1.2429 

1.0366 

,8500 

.17766-04 

.11556-01 

.8436 

336.7958 

,0094 

16,4421 

5.1345 

126.5673 

6.0333 

1.2648 

1.0256 

,8307 

.18426-04 

.12266-01 

.8565 

346.7958 

.0077 

19.9994 

5.2306 

126.3231 

6,2023 

1.2910 

1.0164 

,8109 

.19146-04 

.13016-01 

.8731 

356.7958 

.0065 

24.0914 

5.3205 

126.1550 

6.5585 

1.3219 

l.OlOO 

.7911 

.19936-04 

.13816-01 

.8939 

366.7958 

.0054 

28.7581 

5.4041 

126.1809 

6.8614 

1.3571 

1.0075 

.7719 

.20796-04 

.14676-01 

.9189 

376.7958 

.0046 

34.0525 

5.4810 

126.5624 

7.1875 

1.3960 

1.0102 

,7538 

.21756-04 

.15566-01 

.9478 

386.7958 

.0039 

40.0429 

5.5512 

127,4241 

7,5233 

1.4371 

1.0195 

.7375 

.22636-04 

.lt>576-0i 

.9797 

396.7958 

.0034 

46.8219 

5.6141 

128,9264 

7.8699 

1.4779 

i.0369 

,7236 

.24096-04 

.17656-01 

4.0130 

406.7958 

.0029 

64,5144 

5.6689 

131.2192 

8 .1928 

1.5154 

1.0636 

.7127 

.25416-04 

.18826-01 

1.0454 

416.7958 

.0026 

63.2868 

5.7140 

134.4447 

3,4745 

1.5462 

1.1013 

,7054 

.26966-04 

.20096-01 

4. 0742 

426.7958 

.0023 

73.3561 

5.7476 

138.7356 

8.6937 

1,5673 

1.1506 

.7021 

. 28706-09 

.21506-01 

1.0967 

436.7956 

.0020 

84.9994 

5.7664 

144. 2154 

8.6344 

1.5771 

1.2124 

, 7035 

,30676-09 

.23046-01 

1.1107 

446.4401 

.0018 

98.0447 

5.7670 

150.7366 

8.8895 

1.5756 

1.2844 

.7098 

.32796-09 

.24706-01 

4.1151 
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TABLE III.- Continued 


S/P* b.JOOO 


T 

V 

P 

h/RT 

a 

yR 

r 


z • 


k 

^Pr 

172.0661 

1.3738 

.0687 

3.1775 

lOo. 6458 

3 . b8 4 3 

1.1939 

1.1890 

, '^958 

.9126E-05 

.29516-02 

1.07O5 

182.0661 

1.01B2 

.0980 

3.2911 

109.3086 

3. 79b9 

1.1877 

1.1817 

. 9948 

.9673t-Ci5 

.3452E-02 

1.0057 

192.0661 

. 7593 

.1385 

3. ‘tO-35 

ill. 8761 

3.9x17 

1. 1921 

1.1747 

. 9937 

.1021E-04 

. 3953E-02 

.9549 

202.0661 

,3695 

. 1940 

3.5294 

114.3492 

4.0229 

1.1772 

1.1682 

. 9923 

. 10751-04 

,44566-02 

.9171 

212*0661 

.4295 

.2695 

3.6537 

116.7275 

4,132 6 

1.1728 

1.1618 

. 9906 

.1129t-04 

. 4960E-02 

. 8o83 

222.0661 

. 3257 

.3714 

3.7310 

119.0087 

4,2410 

* 1.1691 

1. 1557 

,9385 

.1181E-04 

,54666-02 

• 8661 

232.0661 

.2482 

,5079 

3.9112 

121.1892 

4.3484 

1 .U60 

1.1497 

,93bC 

.12o4E-04 

. 5973E-02 

.8486 

2<f2.0661 

.1901 

.6897 

4.0439 

123.263B 

4.45j1 

1.1635 

1.1437 

, 9831 

.1286E-04 

.64846-02 

.6349 

252.0661 

. 1463 

,9296 

4.1788 

125.2259 

4.5616 

1.1616 

1. 1376 

,9796 

.1338E-04 

,69976-02 

.8241 

262.0661 

.1132 

1.2441 

4.3155 

127.0677 

4.66o2 

1. 1604 

1.1314 

. 9 754 

. 1390E-04 

.731^6-02 

.8156 

272.0661 

.0680 

1.6531 

4.4535 

128.7801 

4.7757 

1.1599 

i. 1251 

.9705 

.1441E-04 

.803bE-CI2 

.8o90 

’282.0661 

.0688 

2.1806 

4.5924 

130. 3542 

4.8 846 

1.1602 

1.1184 

.9648 

.1493E-04 

.85686-02 

.8042 

292.0661 

. 0540 

2.8552 

4.7316 

131.7608 

4.9958 

1.1614 

1 . 1 1 1*5 

. 95P2 

.1545E-04 

.9106E-02 

.8009 

302.0661 

.0426 

3. 7101 

4.8706 

133,0521 

5.1103 

1.1637 

1.1043 

,9506 

.1598E-04 

.9653E-02 

.7989 

312.0661 

.0339 

4.7830 

5.0085 

134.1629 

3 .2292 

1.1671 

1. j968 

.9420 

.16blE-04 

.1021E-01 

• 7984 

322.0661 

.02 70 

6.1163 

5.1448 

135.1120 

5. 3538 

1.1719 

1.0990 

.9323 

.1704E-04 

.i0796-Ji 

.7993 

332.0661 

.0217 

7.7556 

5.2788 

J.35.9045 

5.4556 

1.1783 

1.0812 

• .9215 

.1759E-04 

. 1138E-ui 

.8015 

342.0661 

.0176 

9.7495 

5.4098 

136.5538 

3.6263 

1.1864 

1.0733 

.9098 

.1816E-04 

.11996-01 

.8053 

352.0661 

.0143 

12.1481 

5.5371 

137. 0838 

3.7773 

1.1964 

1.0658 

.8971 

.1875E-04 

.12626-01 

.8106 

362.0661 

.0118 

15.0021 

5.6602 

137.5307 

5.9405 

1.2087 

1.0589 

. 8837 

. 1934E-04 

,13286-01 

.8172 

372.0661 

,009 7 

18,3624 

5.7786 

137. 9444 

6.1173 

1.2234 

1.0532 

.8699 

.19476-04 

. 1398E-01 

.8259 

362.0661 

.0081 

22.2816 

5.8920 

138,3678 

o » 3 056 

1.2405 

1.0492 

.3558 

.206 5E-04 

. 14716-01 

.8366 

392.0661 

. u068 

26.8103 

6.0002 

138.9401 

6.5146 

1.2600 

1.0476 

.0419 

.21396-04 

. 1548E-0X 

.8502 

402.0661 

.0057 

32.C060 

6.1026 

139.6894 

6.7343 

1.2818 

i.0491- 

. 6 286 

.2219E-04 

.ib3oc-01 

.8659 

412.0661 

. 0049 

37.9334 

6.1997 

140.7332 

0.9653 

1.3053 

1.0546 

.8 164 

.2307E-04 

,17186-01 

.8839 

422.0661 

.0042 

44.6691 

6.2907 

142.1748 

•7.2030 

1.3299 

1 .0649 

. UJ56 

,24066-04 

.18116-01 

• 9037 

432.0661 

.0036 

52.3077 

6.3753 

144.1174 

7.4408 

1.3546 

1.0808 

, 7967 

.25156-04 

. 19126-Jl 

.9247 

442.0661 

.0032 

60.9676 

6.4528 

146.6668 

7.6701 

1.3780 

1.1032 

. 7901 

.26386-04 

.20216-01 

.94 60 

452.0661 

.0028 

70.7973 

6.5221 

149.9243 

7 , 8 bii 

1 . 3989 

1.1326 

. 7864 

.2775C-04 

.21386-01 

,9o63 

462.0661 

.0024 

81,9819 

6.5815 

153.9933 

O.0635 

1.4161 

1.1698 

.7858 

.29296-04 

,22666-01 

.9840 

472.3661 

.0022 

94,7512 

6.6237 

158.9660 

8.2082 

1.4284 

1,2155 

.7889 

.31026- - 04 

.24066-01 

.9996 

482.0661 

.0019 

109.3669 

6.663b 

164.9528 

8 . 3081 

1.4353 

1.2701 

. 7960 

.32946-04 

.23596-01 

1.0102 

489.5909 

.0018 

121.8352 

6.6722 

170. 1902 

8 .8512 

1.4370 

1.3176 

.8043 

.34536-34 

.2t85£-0l 

1 .0148 


S/R* 5.3000 


T 

V 

P 

h/RT 

a 

Cp/R 

y 


Z 


k 


156.0053 

5.2508 

.0163 

3.0046 

102.2917 

3.4907 

1.2046 

1.2031 

.9986 . 

.62366-05 

. 2145E-C2 

1.2663 

166.0053 

3.8466 

.0237 

3.1124 

105.1501 

3.6075 

1.1969 

1.1951 

,9993 

.87908-05 

.26446-02 

1. 1330 

176.0053 

2.8405 

.0341 

3.2243 

1C7.9171 

3.7221 

1.1900 

1.1877 

, 9980 

.93396-05 

.31436-02 

1.0447 

186.0053 

2.1097 

.0485 

3.3402 

110. 59b> 

3.8345 

1.1837 

1.1809 

.9975 

.98836-05 

. 36436-02 

.9827 

196.0053 

1.5762 

.0683 

3.4630 

113. 1990 

8.9448 

1.1780 

1.1746 

.9970 

.10426-04 

,41436-02 

.9375 

206.0053 

1.1841 

.0955 

3.5835 

115.7219 

4.0530 

1.1729 

1.1687 

.9963 

.10966-04 

. 4643E-U2 

.9034 

216.0053 

.8943 

.1325 

3.7106 

118.169P 

-t. 1592 

1.1683 

1.1632 

.9955 

.11486-04 

.51456-02 

.8772 

226.0053 

.6786 

.1825 

3.8411 

120. 5429 

4. 2b36 

1.1641 

1.1579 

. 9946 

' .12016-04 

. 5646C-02 

* d 5o6 

236.0053 

. 5177 

.2495 

3.9749 

122.8422 

4 .36o2 

1.1604 

i .1529 

. 9934 

.12536-04 

. 61496-02 

.8403 

246.0053 

.3967 

.3390 

4,1117 

125.0666 

4.4672 

1. 1572 

1.148 1 

,9920 

. 13l4E-04 

. 66336-02 

.8272 

256.0053 

.3053 

.4575 

4.2514 

127.2144 

4.5668 

1.1544 

1.1433 

.9904 

.13558-04 

,71596-02 

.8167 

266.0053 

. 2361 

.6136 

4.3938 

129.2829 

4,6651 

1.1520 

1.13d7 

.9684 

.14066-04 

.76576-02 

.8081 

276.0053 

.1833 

.6180 

4.5384 

131.2684 

4. 7o25 

1.1501 

1.1341 

. 9861 

. 14566-04 

.8177t-02 

.8J12 

286.0053 

. 1430 

1.C838 

4.6651 

133.1669 

4.8593 

1.1486 

1.1294 

. 9834 

.15006-04 

. 86916-02 

.79j6 

296.0053 

. 1120 

1 .4273 

4.8335 

134.9736 

^ .9358 

1.1477 

i. 1247 

.9802 

.15566-04 

.92086-02 

.7912 

306.0053 

,0881 

1.8681 

4.9832 

136,6833 

5.0525 

1.1473 

I.x2u0 

. 9765 

.16066-04 

.97306-02 

.7877 

316.0053 

.0697 

2.4298 

5.1338 

138.2917 

3.1499 

1.1475 

1.1151 

.9722 

.16566-04 

, 10266-01 

.7852 

326.0053 

.0553 

3.1403 

5.2348 

139.7941 

5.2485 

1.1484 

1.1101 

.9o73 

.17066-04 

, 10796-01 

.7835 

336.0053 

.0442 

4.0323 

5.4358 

141.1878 

5.3493 

1.1500 

1.1050 

.9017 

.17566-04 

.11346-01 

.7827 

346.0053 

.0354 

5.1429 

5.5861 

142.4727 

5.4528 

1.1525 

1.0999 

.9554 

.18078-04 

.11896-01 

.782 7 

356.0053 

.0286 

6.5141 

5.7352 

143.6516 

5 .5600 

1.1559 

1.0947 

.9485 

.18586-04 

.12466-Ox 

.7835 

366.0053 

.0232 

8.1919 

5.8825 

144.7326 

3.0720 

1.1604 

1.0897 

. 9408 

.19116-04 

.13U46-01 

.7o53 

376.0053 

.0189 

10.2264 

6.0274 

145.7294 

5.7896 

1.1661 

1.0849 

.9325 

.19056-04 

.13646-01 

,7679 

386.0053 

• 0155 

12.6704 

6,1695 

146.6632 

5.9139 

1.1731 

1.0806 

.9237 

.20206-04 

.14266-01 

.7916 

396.0053 

.0128 

15.6794 

6.3082 

147.5637 

0 . 0459 

1.1816 

1,0770 

.9145 

.20776-04 

.14906-01 

.7961 

406.0053 

.0106 

19.0102 

6.4431 

148.4692 

6. 1863 

1.1915 

1.0745 

. 9050 

.21366-04 

.15576-01 

.8017 

416.0053 

.0089 

23.0239 

6.5739 

149.4262 

6.3357 

1.2030 

1.0735 

.8956 

.21986-04 

. 16276-01 

• 8067 

426.0053 

.0075 

27.6701 

6.7003 

150.4920 

6.4939 

1.2159 

1.0744 

.8863 

.22o5E-04 

,17006-01 

.8172 

436.0053 

.0064 

33.0386 

6.6220 

151.7286 

6.6605 

1.2303 

1.0777 

.8776 

.23386-04 

.17786-01 

.8272 

446.0053 

.0055 

39.1752 

6.9389 

153.2036 

6.8339 

1.2458 

1.0838 

. 8597 

.24176-04 

.16606-01 

.8388 

456.0053 

.0047 

46.1661 

7.0508 

154.9879 

7.0120 

1.2622 

1.0934 

.8630 

.25046-04 

, 19476-01 

.8517 

466.0053 

.0041 

54.1012 

7.1572 

157.1537 

7.1914 

1.2789 

1,1068 

. 8578 

. 26006-04 

.20406-01 

• 6658 

476.0053 

.0036 

63.0660 

7.25*78 

159.7732 

7.3680 

1.2953 

1.1244 

.3543 

.27066-04 

,21396-01 

.8805 

486.0053 

.0031 

73.2460 

7,3517 

.162.9184 

7.5367 

1.3110 

1.1469 

.8530 

.28246-04 

.22456-01 

.8955 

496.0053 

.0028 

84.7311 

7.4378 

166.6614 

7.6921 

1.3252 

1.1745 

.8540 

.29556-04 

.23606-01 

.9100 

506.0053 

.0024 

97.7212 

7.5144 

171.0766 

7.8287 

1.3374 

1.2078 

.8578 

.31016-04 

.24836-01 

.9236 

516.0053 

.0022 

112.4309 

7,5795 

176,2429 

7.9412 

1.3470 

1.2470 

. 8647 

. 32636-04 

.26i7b-ui 

.9359 

526.0053 

.0020 

129.1163 

7.6301 

182.2460 

8.0252 

1.3538 

1.2929 

, 8748 

.34436-04 

.27636-01 

.9448 

535.5394 

• 0010 

147.1423 

7.6610 

183.8361 

8,0756 

1.3576 

1.3431 

. 8880 

.36326-04 

.2914E-01 

.9509 
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TABLE III 


Continued 


T 

V 

P 

h/RT 

a 

S/R» 7.0000 
Cp/R 

y 


Z 

M 

k 

^Pr 

158. V33^, 

xl. 1673 

. C07& 

8.0364 

103.1904 

3.3227 

1.2016 

1.2011 

.9993 

.8398E-05 

.22906-02 

1.2205 

168.V33<» 

6.2012 

.0113 

3.1457 

106.0459 

8.6384 

1,1943 

1.1934 

.9992 

.89506-05 

.27896-02 

1.1032 

178 .9334 

6 . 0634 

.0162 

3.2590 

lU8,b080 

3.7518 

1.1874 

1.1364 

.9990 

.94906-05 

.32876-02 

1.0240 

188.9334 

4.5 loe 

.0221 

3. 37q4 

111.4912 

3 . 8629 

1.1812 

1.1799 

.9960 

.10046-04 

-.37866-02 

.9676 

198.9334 

3.3744 

.0324 

3.4976 

114.1010 

3.9717 

1.-1755 

1.1740 

.9986 

.10586-04 

.42866-02 

.9260 

208.9334 

2.3386 

.0453 

3.6229 

115,6416 

4.0783 

1.1704 

1.1685 

.9963 

.11116-04 

.47656-02 

.8944 

218.9384 

1.9194 

.0627 

3.7516 

119.1166 

4.1027 

1.1656 

1.1633 

.9979 

.11636-04 

.52856-02 

.8699 

228.9384 

1 .-^583 

.0863 

3.8642 

121.5208 

4.2849 

1.1614 

1.1585 

.9975 

.12166-04 

.57856-02 

.8506 

238.9334 

1. 1131 

.1179 

4.O201 

123.8800 

4.3850 

1.1574 

1.1540 

.9969 

.12676-04 

.62856-02 

.8351 

248.9334 

. 8534 

.1601 

4, 1593 

126.1717 

4.4030 

1.1539 

1.1498 

.9963 

.13186-04 

.67866-02 

.8226 

256.9334 

.6572 

.2161 

4.3016 

128,4046 

4.5791 

1. 1507 

1.1457 

. 9955 

. 13696-04 

,72086-02 

.8124 

268 .9384 

.5081 

,29CC 

4.4472 

130.5707 

4.6734 

1.1476 

1.1418 

. 9946 

.14196-04 

.77916-02 

.6040 

278.9339 

.3945 

. 3871 

4 .5954 

132.6936 

4 , 7689 

1.1453 

1.1360 

.9936 

.14686-04 

.82956-02 

.7970 

288.9384 

. 3C75 

.5137 

4.7463 

134.7484 

4,8568 

1.1430 

1.1344 

.9923 

.15186-04 

.08006-02 

.7912 

298.9334 

.2406 

.6781 

4.8997 

136,7415 

4.9462 

1.1411 

i.1306 

,9908 

.15666-04 

.93076-02 

.7864 

308.9334 

. 1691 

, 6904 

5.0552 

138.6711 

3.0344 

1.1396 

1.1272 

.9891 

.16156-04 

.98176-02 

, 7824 

318.9334 

. 1491 

l.if 31 

y .212 7 

140. 5350 

5.1217 

1.1304 

1.1237 

.9871 

,l 6636-04 

.10336-01 

.7790 

828.9384 

. 1181 

1.5111 

5.3719 

142.3310 

5.2082 

1 . 1375 

1. 1202 

. 9848 

.17ilt-04 

. 10846-01 

.7763 

330.9334 

.0939 

1.9529 

5.5323 

i44 .0^69 

3.29S3 

1.1371 

1.1167 

.9821 

.17696-04 

.11366-01 

.7741 

348 . 9334 

.0750 

2.5102 

5.6937 

145,7109 

3.3804 

i. 1-372 

1.1132 

.9791 

.10076-04 

.11096-01 

.772 5 

358.9334 

. 0601 

3 . 2 C 0 0 

5 . 85 5o 

147.2922 

3.4670 

1,1377 

1.1097 

.9756 

.18556-04 

.12426-01 

.7713 

368.9334 

.0404 

4.C 769 

6.0160 

14b. 8011 

5.5546 

1. 1308 

1.1063 

.9710 

.19036-04 

.12966-01 

.7706 

378 .9334 

.0392 

5.1551 

5.1799 

150.2400 

3.6436 

1.1405 

1.1029 

.9675 

,19526-04 

.13516-01 

.7705 

388 .9334 

. 9319 

6.4765 

6.3410 

151.6137 

3 , 7340 

1 .1428 

1.C996 

.9627 

.20016-04 

. 14066-01 

.7708 

398.9334 

. J260 

8.C87C 

6.5010 

152.9306 

3.0287 

1.1459 

1.0966 

.9576 

.20516-04 

.14636-01 

.7718 

406. 9334 

.0214 

10.0346 

0.6593 

154.2033 

3.9262 

1.1499 

1 .0940 

.9521 

.21026-04 

, 15226-01 

.7733 

<♦18 . 9334 

.0177 

12.3713 

6.8154 

155,4492 

O.U277 

1.1547 

1.0918 

. 9463 

. 21546-04 

.15826-01 

.7755 

t2d .9354 

.ul47 

15.1527 

6.9689 

150.6913 

6.1340 

1.1605 

1.0903 

.9404 

.22076-04 

.16446-01 

.7783 

436.9334 

.0123 

18.4376 

7.1195 

i57. 9582 

0.2456 

1. 1673 

1. 0898 

. 9343 

,22626-04 

.17086-01 

.7816 

448.9334 

.0103 

22 .2870 

7.2668 

159.2833 

6.3620 

1.1751 

1.0905 

.9203 

.23196-04 

.17746-01 

.7856 

456 .9334 

.008 7 

26.7650 

7, 410y 

160.7075 

6,4856 

1 .1839 

1.0926 

.9226 

.23796-04 

. 18446-01 

.7907 

468.9334 

. CG74 

31 . 9369 

7,5505 

162.2739 

0.6139 

1 .1938 

1.0965 

.9174 

. 24446-04 

.19166-01 

. 7968 

478 .9334 

. JC 6 4 

37.8746 

7 . 6 8 0 5 

1 64.0294 

6.7471 

1.2044 

1.1024 

.9120 

.25136-04 

. 1993t-0i 

.8039 

488.9334 

.0055 

44,6524 

7 , e 1 8 3 

166,0223 

0.0830 

i .2159 

1,1108 

, 9091 

.25696-04 

.20736-01 

.8121 

498 .933^ 

.0040 

52 ,3549 

7,9457 

168.3029 

7.0227 

1.2276 

1,1210 

.9065 

.26716-04 

.21586-01 

.8213 

508 . 9884 

.0042 

61 .0739 

'1 .0603 

17-0. 919 0 

7 . 1 0 1 4 

i.2399 

1.1357 

.9053 

.27616-04 

.22476-01 

.8312 

518 . 9334 

. UC37 

70.9138 

0. 1857 

173.9217 

?.29?4 

1.2319 

1. 1528 

.9057 

.20606-04 

.23426-01 

.8417 

528 . 9334 

. 1032 

al.9930 


177.3505 

7.4277 

1.2636 

1.1734 

.9079 

. 2969 E-04 

. 24446-01 

.8526 

536 . 9334 

.0029 

94.4512 

0.4017 

131,2803 

7.54'Vl 

1.2745 

1.1976 

.9120 

.3U09E-O4 

.25526-01 

.8634 

548.9334 

.0026 

108.4445 

0 .4979 

105 . 7409 

7.6301 

1.2043 

1.2258 

.9184 

.32226-04 

. 26676-01 

.8739 

558.9334 

.0023 

124 . 157t 

8.5840 

190.7993 

7,75X5 

1.2920 

1.25d3 

.9272 

.33666-04 

.27926-01 

,8835 

368 . ^334 

. 0021 

i41.6C?9 

8 .6577 

19o. 522J 

7.62ol 

1.2997 

1.2954 

,9387 

.35296-04 

.29266-01 

.8918 

378.9334 

. 0019 

161.6312 

8.7163 

2C2.9851 

7.8791 

1.3050 

1.3376 

.9531 

.37056-04 

.30706-01 

.8964 

564.7127 

. 0C18 

174.1949 

8 . 7419 

207.0914 

7.8990 

1.3073 

1.3645 

.9629 

.38156-04 

, 31596-01 

.9011 
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TABLE III.- Continued 


S/R- 7.3000 


T 

V 

P 

h/RT 

a 

c /R 
p 

r 


z 

M 

k 

''Pr 

186.8875 

11.1665 

.0092 

3.3527 

110.9907 

3.8387 

1.1821 

1.1016 

.999 4 

.9929E-05 

.36836-02 

.9775 

196.8875 

8.3439 

.0130 

3.4734 

113.6364 

3.9476 

1.1763 

1.1756 

.9993 

.1047E-04 

.4l02t-O2 

.9333 

206.8675 

6.2692 

.0182 

3.5981 

116. 2C73 

4 .0542 

1.1709 

1.1701 

. 9992' 

. llGOE-04 

.4681E-02 

.9000 

216.8875 

4. 7345 

.0252 

3.7265 

118.7158 

4.1585 

1.1660 

1. 1651 

.9991 

.1153E-04 

. 51806-02 

.3741 

226.8875 

3.5929 

.0340 

3.8586 

121.1656 

4.2605 

1.1615 

A. 1604 

. 9989 

.12058-04 

.5679E-02 

.8538 

236.8875 

2.7392 

.0476 

3.9943 

123.5590 

4.3602 

1.1574 

1.1560 

.9987 

.1256E-04 

.6178E-02 

.8376 

246.8875 

2.0976 

.0647 

4. 1335 

125.9008 

4 .45 76 

1.1536 

1.1519 

.9904 

.1307E-04 

. 6678E-02 

.0245 

256.8875 

1.6133 

.0876 

4.2760 

120.1908 

4.5529 

1.1501 

1.1481 

.9981 

. 1558t-04 

.71776-02 

.0137 

266.8875 

1.2457 

.1178 

4.4218 

130.4314 

' 4.6459 

1.1469 

1.1444 

.9977 

.1408E-04 

.7670E-O2 

.0048 

276.8875 

.9657 

.1575 

4.5700 

132.6230 

4.7369 

1.1440 

1.1410 

.9973 

.1457t-04 

.81786-02 

.79 74 

286.8875 

.7516 

.2096 

4.7227 

134.7680 

4.8257 

1.1413 

1.1377 

.9967 

. 150bt-04 

.86806-02 

.7912 

296.8875 

.5871 

.2775 

4.8775 

136.8669 

4.9126 

1.1389 

1.1346 

♦ 9961 

.1555E-04 

.91826-02 

.7859 

306.8675 

.4604 

. 3656 

5.0350 

138.9183 

4.9975 

L. 1367 

1.1316 

. 9954 

. ioi;3E-04 

.96056-02 

.7814 

316.8875 

.3623 

.4793 

5.1950 

140.9220 

5.0806 

1.1348 

1.1287 

. 9945 

.1651t-04 

.10196-01 

.7775 

326.8875 

.2861 

.6253 

5.3574 

142.0000 

5. 1621 

1.1331 

1.1259 

. 9935 

.1698E-04 

.10696-01 

.7742 

336.8875 

.2268 

.8121 

5.5220 

144.7895 

5.2419 

1.1317 

1.1232 

.9924 

.1745E-04 

.11206-01 

.7713 

346.8875 

.1804 

1.0497 

5.6885 

146.6506 

5.3204 

1.1306 

1.1206 

.9911 

.1791t-04 

.11716-01 

.7688 

356.8875 

. 1441 

1.3505 

5.8567 

140.4627 

5.3977 

1.1297 

1.1180 

.9095 

.1838E-04 

.12226-01 

. 7665 

366.8875 

.1155 

1.7295 

6.0264 

150.2254 

5.4740 

1.1291 

1.1154 

. 9878 

. 18842-04 

.12746-01 

.7647 

376.8875 

.0929 

2.2043 

6.1972 

151.9308 

5.5496 

1.1288 

1.1129 

.9359 

.i930E-04 

.13266-01 

. 7632 

386.8875 

.0750 

2.7961 

6.3690 

153.6034 

5.6248 

1.1289 

1.1105 

.9037 

.1976t-04 

. 13786-01 

. 7619 

396.8875 

.0608 

3.5297 

6.5413 

155.2209 

5.6999 

1.1294 

1.1002 

.9813 

.2022E-04 

.14316-01 

. 7608 

406.8875 

.0495 

4.4336 

6.7138 

156.7943 

5.7753 

1.1303 

1.1060 

.9706 

. 206OE-U4 

. 1405E-O1 

.7601 

416.8875 

.0404 

5.5407 

6.0661 

150.3201 

5.0515 

i. 1316 

1.1040 

. 9757 

.21158-04 

.15396-01 

.7597 

426.8875 

.0332 

6.8883 

7.0579 

159.8292 

5.9208 

1.1335 

1.1022 

.9725 

.2162E-04 

.15946-01 

.7596 

436.8675 

.0274 

8.5179 

7.2208 

161. 3073 

6.0077 

1.1359 

1. 10C8 

.9692 

.22108-04 

. 16506-01 

.7590 

446.8875 

.0227 

10.4755 

7.3983 

162.7748 

6.0807 

1.1389 

1.0997 . 

.9657 

.2258E-04 

. 17006-01 

.7605 

456.8875 

.0189 

12.8110 

7.5661 

164.2478 

6.1723 

1.1425 

1.0993 

.9621 

.23C8b-04 

. 17&76-01 

.7616 

466.8875 

.0158 

15.5782 

7.7319 

165.7460 

6. 2509 

1.1469 

1.0995 

.9586 

.23581-04 

.10276-01 

. 7631 

476.S875 

.0133 

18.8364 

7.0953 

167.2922 

6.3480 

1.1519 

1.1006 

. 9551 

.24i0c-04 

. 10906-01 

.7650 

486.0675 

.0113 

22.6426 

0.0561 

160.9140 

6.4423 

1.1577 

1.1028 

.9518 

.2464L-04 

. 19546-01 

.7672 

496.0875 

.0096 

27.0617 

6.2139 

170.6407 

6.5393 

1.1642 

1.1062 

.9489 

.25196-04 

.20216-01 

.7700 

506.0075 

.0082 

32.1599 

ti.3687 

172.5042 

6.6398 

1.1715 

1.1110 

. 9^65 

.2570t-O4 

.20916-01 

.7730 

516.8875 

.0071 

38.0069 

0.5201 

174.5379 

3.7434 

1.1793 

1.1175 

. 9447 

,2641t-04 

. 21636-01 

. 7779 

526.8875 

.0061 

44.6764 

8.6681 

176.7757 

6.0494 

1.1878 

1.1257 

. 9437 

.2709fc-04 

.22396-01 

.7830 

536.8875 

. 0053 

52.2468 

6.8125 

179.2514 

3.9570 

1.1966 

1.1360 

.9437 

.27t2£-04 

.23186-01 

. 7000 

546.8875 

.0047 

60.8026 

8.9529 

181.9979 

7.0648 

1.2058 

1.1483 

.9448 

.2btlE-04 

.24016-01 

. 7952 

556.8875 

.0041 

70.4358 

9.0891 

185.0470 

7.1715 

1.2151 

1.1629 

.9471 

.29n 7E-04 

. 24096-01 

.0022 

566.8875 

.0037 

81.2475 

9.2205 

100.4331 

7.2751 

1.2244 

1.1799 

.9509 

.3041t-04 

.2501C-O1 

.8097 

576.8875 

.0033 

93.3498 

9.3465 

192.1066 

7.3739 

1.2334 

1.1994 

.9562 

.31436-04 

.26796-01 

.0174 

586.8875 

.0029 

106.8675 

9.4661 

196.3426 

7.4657 

1.2420 

1.2216 

.9632 

.32556-04 

.2782t-01 

.0252 

588.8889 

.0029 

109.7546 

9.4092 

197.2260 

7.4831 

1.2437 

1.2263 

.9648 

.32798-04 

.28036-01 

.0260 
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TABLE III.- Continued 


S /5« d.QOOO 


T 

V 

P 

h/RT 

a 

c /R 

p 

y 


z 


k 

Pr 

216.H679 

11. 1679 

,C107 

d. 721c 

118.6544 

4.1629 

1.1660 

1.1650 

.9995 

.1160E-04 

.51586-02 

.8750 

226 .‘♦677 

F .4724 

.0147 

:),b537 

121.1175 

4.2547 

1.1614 

1,1609 

,9994 

.12C2E-04 

. 56666-02 

.6544 

236.^*677 

6.4574 

.0202 

3. 939:> 

123.5267 

4.3541 

1,1572 

1 .1566 

.9994 

.1264t-04 

.6156E-02 

.8360 

246,4677 

4.9434 

,0274 

4.1288 

12 5 . fc 8 59 

-*.4512 

1.1533 

1.1520 

.9992 

.1306E-04 

.66646-02 

.8247 

256. -♦679 

5.80o7 

.03 71 

4.2715 

129.1973 

4 ♦ 5*+ oO 

1.1497 

1.1489 

.9991 

.1356E-04 

.71536-02 

.8139 

266.4679 

2.9336 

.0 30(' 

4.4176 

130.4632 

-♦.6385 

1.1464 

1,1464 

.9989 

. 14U&E-04 

.76526-02 

.804 8 

270.V579 

2.2733 

,0669 

4,5670 

i32.68p6 

4. 7237 

1.1434 

1.1421 

,9988 

. 1455E-04 

.81526-02 

.79 73 

286.4679 

i . 76 8 3 

,Cb9i 

9,7194 

134.8661 

4.8167 

1.1405 

1,13 90 

.9985 

.1504E-04 

,86516-02 

.7910 

296.4677 

1, 3806 

.1181 

4.6750 

137.0061 

t . 9 Jii** 

1.1379 

1.1361 

,9983 

.1552E-04 

.91616-02 

,7855 

306.467 i 

1.081b 

.155? 

5.0334 

139.100 7 

4 » 9 8 OC 

1.1355 

1.1333 

.9980 

.1600E-04 

.9652b-02 

.7809 

310.4679 

. 6507 

. 2045 

5.1945 

141. 1697 

6 ,0o73 

1.1333 

1.1307 

.9976 

.1648E-J4 

.10156-01 

.7768 

320.4679 

.c712 

,267? 

1/ . 3584 

143,1929 

5.1466 

1.1313 

1.1282 

. 9972 

.1694E-04 

,10656-01 

.7733 

336.4677 

.5315 

. 3477 

>.5248 

195. 1 797 

5.^239 

1.1295 

1.1258 

. 9967 

.1741E-04 

.11166-01 

.7701 

346.4679 

, -.222 

.4504 

5.6536 

147.129b 

6.2991 

1.1278 

1. 1236 

. 9961 

.1787E-04 

.1166E-01 

.7673 

356.4677 

. 3363 

, 5369 

5.0645 

149. 042^ 

> . 3725 

1.1264 

1.1214 

. 9954 

,1833t-04 

. 12166-01 

.7647 

366.4677 

.2691 

. 7462 

6.0376 

150.9198 

6.4441 

1.1251 

1.1193 

. 9947 

.187dt-04 

.12676-01 

.7624 

376.4679 

. 2160 

,9544 

6 .2125 

152.7006 

5 . 6l 41 

1.1241 

1.1172 

. 9938 

.1923E-04 

.13186-01 

.7603 

386.4677 

,1739 

1.2i57 

6.3891 

154 . 566b 

6.5825 

1.1232 

1.1163 

. 9928 

. l96bt-04 

.13696-01 

.7583 

390.4679 

.1405 

1.5421 

6 .56 72 

156.3301 

6.6496 

1.1226 

1.1134 

.9917 

,20126-04 

.14206-01 

.7565 

406.4677 

,1139 

1.94dC 

0 .74 56 

159.0729 

6.7164 

1.1222 

1.1117 

.9905 

,2057fc-04 

. 14716-01 

.7548 

416. ‘♦679 

. 0926 

2.45C3 

6.9270 

159,7769 

6 .7803 

1.1221 

l.liOO 

.9092 

.21016-04 

.15236-01 

. 7533 

426.4679 

. 0756 

3.0669 

7.1081 

161.4609 

6.8444 

1 .1222 

1,1085 

.9877 

.?l‘^5E-04 

.15756-01 

.7519 

436.4679 

. 0620 

3 .P270 

7.2857 

163.0977 

6 . 9U30 

1.1226 

1.1071 

,9861 

.21S9E-04 

.16286-01 

. 7506 

440.4679 

.0510 

4.751^ 

7.4716 

169.7229 

6 .97 I4 

1.1234 

1.1059 

. 9844 

.2234fc-04 

.16816-01 

. 7495 

456 .4679 

, 0421 

5.6724 

7.0533 

156,3320 

5.0348 

1 .1245 

1. ]060 

.9825 

. 2279t-04 

.17356-01 

. 748o 

466.4677 

. j349 

7,2245 

7. b345 

167.9328 

6.0987 

1. 1260 

1.1043 

.9306 

.23246-04 

,17906-01 

.7479 

476.4677 

. 0290 

6,b460 

8.0151 

169.5361 

6.1633 

1.1279 

1.1041 

.'#787 

.2369E-04 

.16466-01 

.7474 

486.4679 

.0243 

16.7793 

8.1997 

171,1511 

5.2290 

1.1303 

1.1042 

.9768 

.2415E-04 

.19026-01 

.74 72 

490.4679 

.0204 

13 .0707 

6.3728 

172. 7952 

,6.2961 

1.1331 

l.lDoO 

,9749 

.2462E-04 

.19606-01 

.7472 

306.4679 

.0172 

15 ,7722 

8.5493 

179.9838 

5,3650 

1.1364 

1.1064 

.9732 

.2510E-04 

.20196-01 

.7475 

516.4679 

.0146 . 

18.9342 

8 ,724> 

176 . 2366 

6.4357 

1.1403 

1.1087 

.9716 

. 2660E-04 

.20806-01 

.7481 

326.4679 

. 0124 

22.6146 

H .8965 

179.0793 

6.6035 

1.1447 

1.1118 

. 9704 

.2610E-04 

.21436-01 

.7488 

530.4679 

.0107 

2b. 6734 

9.y666 

130.0195 

5. 6835 

1.1497 

1,1160 

.9696 

.2661E-U4 

.22076-01 

.7499 

346.4079 

.0092 

31.7730 

9.2342 

182.0959 

6 . 6o06 

1.1551 

1.1214 

.9692 

.27156-04 

.22746-01 

.7515 

336 . 4679 

.0080 

37.3791 

9,3991 

139.3273 

5.7395 

1.1611 

1.12bl 

.9695 

.2772E-04 

.23426-01 

.7535 

306.4679 

.0069 

93.7599 

9.5611 

186. 737j 

o. 3200 

1.1675 

1,1362 

.9705 

,28336-04 

.24146-01 

.7561 

576.4679 

. j06 1 

56.9675 

9. 7202 

139. 3495 

j. 9014 

1.1743 

l,14o7 

.9724 

.28986-04 

,24866-01 

.7592 

586 .4679 

. 0053 

59.1366 

9 . b 7 6 0 

192. 1853 

6.9831 

1.1814 

1.1569 

.9751 

. 2967E-0‘^ 

.25o66-Oi 

.7629 

588.8889 

. 0052 

01.2573 

9.9132 

192.9073 

7,0029 

1.1832 

1 .1598 

.9760 

.2984E-04 

.25856-01 

.7638 





S 

/Rs 8.5000 







T 

V 

P 

h/RT 

a 

c /R 

p 

y 


z 

P 

k 


247.6560 

11 . 1686 

.0122 

4.1461 

120.1991 

4.4616 

1.1527 

1.1524 

.9996 

.13116-04 

'.67126-02 

• 6233 

257.6560 

6.5693 

.0165 

4 .2694 

120.5135 

4.6569 

1,1491 

1.1487 

.9995 

.1361E-04 

.72116-02 

.8126 

267.0560 

6.6332 

.0222 

4.4361 

13C.7694 

4.5478 

1.1468 

1.1463 

.9995 

.14ilE-04 

.77106-02 

.6038 

277.6560 

5.1417 

.029 7 

4,5360 

133.0141 

‘♦.7374 

1. 1427 

1.1421 

, 9994 

. 1461E-04 

.82096-02 

.7963 

287.65o0 

4.0U08 

.0396 

4 . 7392 

1 3 , 2 0 4 6 

4 .8247 

1.1398 

1.1391 

.9993 

.15096-04 

.87086-02 

.7901 

297.6560 

i . i2 44 

.65 2<- 

4 .01^54 

137.3574 

4.9096 

1.1371 

1.1363 

, 9992 

.15686-04 

.92076-02 

.7847 

307.65O0 

2 . 4986 

,CC9? 

6,0546 

139.4791 

4 . 9922 

1.1347 

1,1337 

.9990 

. lo05E-04 

.97066-02 

.7801 

317.6500 

i. 9257 

.C9Cb 

5.2167 

191.5562 

5.0725 

1.1324 

1.1312 

.9989 

•1663E-04 

,10216-01 

.7760 

327,6560 

1.5196 

.il?6 

5,3815 

143.6046 

6.1500 

1 .1302 

1.1289 

.9907 

.16996-04 

.10716-01 

.7724 

337.6560 

1.2031 

.1599 

5.5491 

145.6206 

6.2264 

1. 1283 

i.1267 

.993 5 

.17466-04 

. 11216-01 

.7692 

347.6560 

. 9556 

.2001 

5.7151 

14 7.6050 

6 * 3uOC 

1.1264 

1.1246 

.9982 

, 1792E-04 

.11716-01 

.7663 

357,6503 

.7615 

. 256 ? 

5,8917 

199.5585 

6.3715 

1 .1240 

1.1226 

. 9979 

,1837E-04 

.12216-01 

.7636 

367.6560 

.6087 

.3320 

6, 06 6 5 

16 1. 4819 

6.4408 

1.1233 

1.1207 

. 9976 

.1882E-04 

.12716-01 

. 7611 

377.65o0 

. 9882 

.9250 

5 ,2935 

153.3760 

5.6031 

1.1219 

1,1189 

. 9972 

.1927E-04 

.13216-01 

.7588 

387.6560 

. 3927 

. 5421 

6.9226 

156,2413 

6.6733 

1.1207 

1.1172 

. 9968 

.1971E-04 

.13716-01 

.7566 

397.65o0 

.3169 

.6888 

5,c035 

157.0786 

6 . 5 3o6 

1.1196 

1.1166 

.9963 

.2015E-04 

.14226-01 

.7545 

407,6560 

.2565 

.8719 

0.7362 

158.8838 

6.6930 

1.1167 

1.1140 

.9957 

.2058E-a4 

.14726-01 

.7524 

417.6560 

.2083 

1.0994 

0,9705 

160.6720 

6.7577 

1.1179 

1.1126 

.9951 

.21016-04 

.15236-01 

.7504 

427.6560 

.1697 

1. 38x0 

7,1563 

162.4319 

5,3157 

1.1173 

1.1113 

.9945 

.21446-04 

, 15746-01 

.7484 

437.6560 

,1386 

1.7283 

7.3932 

164. 1676 

6,8722 

1.1169 

l.llOO 

.9937 

.21876-04 

.16256-01 

.7465 

447.6560 

. 1137 

2.1547 

7,5312 

165.8022 

5.9273 

1.1167 

1 . 1089 

.9929 

.2230E-04 

.16776-01 

.7447 

457,6560 

,0935 

2.6759 

7,7200 

167.5781 

6.9811 

1.1166 

1.1079 

.9921 

.2272E-04 

.17286-01 

. 7428 

467.6560 

.0771 

3.3105 

7,9095 

169.2589 

b.0339 

1.1168 

1.1071 

.9912 

.2315E-04 

.17806-01 

.7411 

477.6560 

. 0639 

4,0794 

8.0993 

170.9280 

6.0359 

1.1172 

1,1065 

.9902 

.23576-04 

.18336-01 

.7394 

487.5560 

.6531 

5 .0069 

8.2893 

172.5932 

6,1372 

1.1179 

1.1061 

,9893 

.24006-04 

,18666-01 

.73 77 

497,6560 

.0443 

6 ,1205 

8 ,979^ 

174.2588 

6.1880 

1.1188 

1.1059 

.9683 

.24426-04 

.19396-01 

.7362 

507.5560 

.0371 

7,4509 

3 . 6687 

175.9336 

6.2387 

1.1201 

1.1061 

. 9074 

.24656-04 

.19946-01 

.7348 

517.6563 

.0311 

9.0325 

8,8576 

177.6270 

6.2894 

1.1216 

1,1067 

.9866 

.25296-04 

.20496-01 

.7335 

527,5560 

.0263 

10 .9030 

9,0957 

179,3502 

6.3404 

1.1235 

1.1078 

,9857 

.25736-04 

.21046-01 

.7323 

537.5560 

.0223 

13,1055 

9.2320 

181,1159 

0.3919 

1.1258 

1,1094 

, 9851 

.26176-04 

.21616-01 

.7313 

547.6560 

,0189 

15.6818 

9,4183 

1B2.9304 

6.4441 

1,1284 

1.1116 

. 9847 

,26636-04 

.22196-01 

.7305 

557.6560 

. 0162 

16.6610 

9.6024 

184.8332 

6.4972 

1.1314 

1.1145 

.9846 

.27096-04 

.22786-01 

.7299 

567.6560 

.0139 

22.1540 

9 . 7847 

186.8170 

6.5514 

1.1349 

1.1183 

.9048 

.27576-04 

.23396-01 

.7294 

577,6560 

.6120 

2b. 1543 

9.9652 

188.9071 

6.6066 

1.1387 

1 .1229 

,9854 

,28046-04 

.24016-01 

.7290 

567.6560 

.0104 

30.7332 

10.1435 

191.1212 

6.6628 

1.1429 

1.1285 

.9866 

.2854E-04 

.24656-01 

.7288 

588.3889 

.0102 

31.3465 

lu.1654 

191.4036 

O.0698 

1.1435 

1.1293 

.9868 

.2860E-04 

.24736-01 

.7288 
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TABLE III 


Continued 


S/ps 9.J000 


T 

V 

P 

h/RT 

a 

Cp/R 

y 


Z 


k 


2d0.4503 

xi.x717 

.Ca38 

4 . cZ 9^^ 

123.6606 

4 . 7612 

1.1417 

i.l4iP 

. 9 996 

.14 74t-04 

.0347E-O2 

.7944 

29j.<.^03 

<3. 7014 

,0184 

4.7632 

135.6h70 

4.8470 

1.1309 

i.l3d6 

.9996 

.15238-04 

.8046C-O2 

. 7084 

300.^503 

C.8014 

.0243 

4.94 J4 

137,9975 

t. 931b 

1.1362 

1.1859 

.9996 

.1571E-04 

.93440-02 

. 7633 

310.'»i>03 

5. 335C 

.0 320 

5.1306 

140.1139 

j.ol33 

1.1337 

1.1383 

.9995 

.loi9E-04 

.98430-02 

.7708 

32C • t/«j 3 

4.1991 

.C 420 

> .2636 

142.1975 

P.0926 

1.1314 

1.1309 

.9994 

.1666L-04 

. 1.0340-01 

. 7740 

330.i.f»a3 

3.3151 

.0549 

5.4297 

144,2498 

p, lfc96 

1 . 1293 

i..i207 

. 9993 

.l712fc-04 

, 1034E-01 

.7713 

j^c. *t;)U3 

Z. j-27 3 

.0713 

3.5983 

145.2719 

^.2443 

1 .1273 

1. i.2bb 

.9992 

. 1758t-04 

.11346-01 

. 7602 

35»0. t5o3 

Z.ubfcZ 

.0924 

5,7596 

143 .2651 

p. 3ib6 

1.125t 

1.1246 

.9991 

.10040-04 

.11840-01 

.7653 

363. '^503 

1 . ofc 50 

.1192 

5.9433 

150.2393 

j . 38 b7 

1.1237 

1. i227 

.9990 

. 1049E-O4 

.12340-01 

. 7626 

37u.'t£'J3 

I. 3316 

.1531 

5.1195 

152. I6d P 

p . 4 5 4 5 

1.1221 

1.1209 

.9986 

.10940-04 

.12846-01 

.7601 

3tt0.^i03 

1.06d4 

.1959 

5.2^80 

154.C80P 

5 . 52 jO 

1.1206 

1.1193 

. 9987 

.1930E-O4 

. L3340-Oi 

. 7577 

39y . <»5U3 

,3597 

.2499 

6.4736 

155,9o73 

p . P d34 

1.1192 

i.il77 

.9905 

.1962E-04 

.13846-01 

. 7553 

hOu .^1/U3 

.0938 

.3174 

C.6613 

1P7.B295 

p . b445 

1. IlPO 

1.1162 

.9903 

.2025E-04 

.14340-01 

.7531 


.5616 

.4018 

6.&45J 

159.6682 

P.7085 

1.1169 

X.1140 

.99d0 

.2069E-04 

.14046-01 

.7509 

<»20.'ti.03 

.4560 

, 5069 

7.0325 

161.4691 

5.7603 

1,1159 

1.1185 

.9977 

. 2iJlE-04 

.15350-01 

.7407 

«30.+;>03 

. 3713 

.6571 

7.2207 

163.27d3 

P.0151 

1.1150 

1.1128 

.99 74 

.2154t-04 

.15856-01 

.7465 

^^^.9^03 

. i0 32 

.7980 

7.41 jp 

165,0518 

p .0679 

1.1142 

l.llll 

.9971 

.2196L-04 

.16356-01 

. 7445 

450 .4503 

. Z434 

.9961 

7.5017 

l65.faC59 

p.9100 

1.1135 

1.1101 

. 9960 

,2237c-04 

.16860-01 

.7421 

46C.‘t503 

. Z040 

1,2369 

7.7942 

166.5421 

5.957b 

1.1130 

1.1091 

. 9964 

.2279E-04 

.17376-01 

.7398 

470 . 45\/3 

. ibbl 

1.5357 

7 ,vd7b 

170.2622 

6.0151 

1.1126 

1.1063 

.9960 

.23200-04 

.17076-01 

.7376 

43j.^503 

. 13d9 

1.6959 

d . 1824 

171.96d4 

6 . GbOb 

1.1124 

1.1075 

.9955 

.23610-04 

,10306-01 

. 7353 

490.4503 

. 115? 

2.d3 50 

b.8779 

173.6635 

o,lJ46 

1. 1123 

1.1069 

.9951 

.24026-04 

.18900-01 

.7330 

pOO.^503 

.0958 

2 .6641 

8.573V 

175.3506 

•J.14 72 

i. 1123 

1. 1065 

.9946 

.2443E-04 

. 19416-01 

,7307 

5 1 0 . H 5 0 3 

. J799 

3. 5C0t 

d . 7704 

177. 033d 

6 .1884 

1.1126 

1. 1062 

.9942 

.24840-04 

. 19930-01 

. 7204 

520 .4503 

.0668 

4.2034 

a .96 71 

178. 7178 

6.22d5 

1.1130 

L.iObZ 

. 9938 

.2524E-04 

.20456-01 

.7262 

y3u .4 50 3 

.0561 

5.1736 

9.1539 

180.40O1 

o . ?6 75 

1.1136 

1.1064 

,9934 

.25650-04 

.2C96E-01 

.7239 

540.4503 

.0473 

6.2551 

9.3605 

182.1115 

J.3957 

1. 1144 

• 1.1069 

. 9931 

. 26060-09 

.21516-01 

.7216 

550.4503 

. J400 

7.5347 

9. Pp68 

163.8356 

6.3432 

1.11P5 

L.1077 

. 9928 

.26470-04 

. 22056-01 

.7194 

550 .4303 

.03 39 

9,0417 

9.7520 

185.5691 

6. 3802 

1.1160 

1.1009 

. 9927 

.26090-04 

.22596-01 

.7173 

570.4503 

.0Z«9 

LO .bl04 

9.947b 

ie7.3dl9 

b.416d 

1.1103 

1,1105 

.992b 

.273U0-O4 

.23146-01 

.7152 

380.-»503 

.0247 

12.6734 

10,1417 

189.2250 

6.4P82 

1.1202 

l.il27 

. 9931 

.2773E-04 

.23706-01 

.7132 

5a8.bb69 ■ 

. 0217 

14.6721 

10.3046 

19-9.026 i 

b.4839 

1.1219 

1.1149 

.9935 

.20O9E-O4 

.24100-01 

. 7116 


S/ti* 9,i>000 


T 

V 

P 

h/RT 

a 

c/R 

P 

y 


z 

U 

k 


314.9239 

11.1717 

.0155 

5 . a737 

141.0754 

5.0403 

1.1326 

1.1324 

. 9997 

.16400-04 

.10076-01 

.7769 

324.9239 

0.3040 

.0203 

P.3353 

143.1500 

5.1264 

1.1303 

1.1301 

. 9997 

. 16066-04 

.10566-01 

.7731 

334.9239 

0.9629 

.0265 

5,505b 

145.1946 

P.2022 

1.1232 

1.1279 

.9996 

.17336-04 

.1106t-01 

. 7690 

344.9239 

5.5240 

.0344 

5. 6756 

14 7.2106 

5.2756 

1.1262 

1.1259 

.9996 

.17790-04 

. 11566-01 

.7667 

354.9239 

4 .8964 

.C44f 

5.8432 

149.1992 

5.3466 

1.1244 

1.1240 

,9995 

.10240-04 

,12066-01 

.76 39 

364.9239 

3,5097 

.0573 

6.0238 

151.1614 

P.4153 

1.1227 

1.1222 

,9995 

,18690-04 

.12566-01 

.7613 

374. 9239 

2. 8lCa 

.0734 

6.200a 

153,0934 

5,4816 

1.1210 

1.1205 

. 9994 

.19136-04 

. 13060-01 

.7508 

304.9239 

2.2572 

.0939 

6.3007 

155.0109 

P.P456 

1. 1195 

1.1189 

. 9993 

. 19576-04 

,13566-01 

.7564 

394 .9239 

1.0183 

.1196 

6 • 562 0 

156.9000 

5.6073 

1.1182 

i.1174 

. 9992 

.20010-04 

. 14060-01 

.7540 

404.9239 

1 . 4690 

.1517 

6 .7470 

158.7666 

p .6667 

1.1169 

1.1160 

.9991 

.204-.E-04 

.14566-01 

.7517 

414.9239 

1.1902 

.1919 

6.9332 

160.-6114 

5.7238 

1. 1157 

1.1147 

.9990 

,20676-04 

.15066-01 

. 7495 

424.9239 

.9671 

.2418 

7.1213 

162.43P3 

P.7707 

1.1146 

1.1135 

.9989 

.21290-04 

.15560-01 

.7472 

434.9239 

. 7080 

,3037 

7.3U2 

164.2392 

5.8313 

1 . 1136 

1.1123 

.9968 

.21710-04 

.16066-01 

. 7449 

444 . 9239 

,6439 

.3602 

7,5029 

166.0240 

p.dbl7 

1.1127 

1.1113 

. 9986 

,22136-04 

,16566-01 

.7425 

454.9239 

.5277 

.4743 

7.6961 

167.7906 

5.9299 

1.1118 

1.1103 

. 9904 

.22546-04 

,17060-01 

.7402 

464.9239 

. 4336 

, 589b 

7.8906 

169.5401 

5.9760 

1.1111 

1.1094 

,9983 

.22956-04 

.17566-01 

.7377 

474.9239 

. 3573 

.7310 

e .0069 

171.2737 

6.0199 

1.1105 

1.1005 

.9981 

.23366-04 

,18076-01 

. 7353 

484.9239 

. 2953 

.9030 

0.2041 

172.9927 

6.0618 

1.1100 

1.1078 

.9979 

.23766-04 

.10576-01 

. 7327 

494.9239 

.2447 

1.112C 

0.4025 

174.6987 

6.1017 

1.1095 

1.1071 

.9977 

.24166-04 

,19086-01 

.7301 

504.9239 

, 2033 

1.3649 

6,6819 

176.3935 

6.1397 

1.1092 

1. 1066 

. 9975 

,24566-04 

.19586-01 

.7274 

514.9239 

. 1694 

1.6699 

8.6821 

170.0793 

6.1758 

1.1090 

1.1062 

.9973 

.24966-04 

,20096-01 

.7247 

524.9239 

. 1416 

2.0366 

9.0329 

179.7566 

6.2100 

1.1089 

1.1059 

.9971 

,25366-04 

.20606-01 

.7219 

534.9239 

,1187 

2.4757 

9.2843 

191.4343 

6.2426 

1.1089 

1.1057 

.9969 

.25746-04 

.21116-01 

.7191 

544.9239 

.0998 

2.9990 

9.4862 

183.1100 

6.2735 

1.1091 

1.1057 

.9968 

.26136-04 

.21636-01 

.7162 

554.9239 

.0841 

3.6229 

9.6382 

164.7096 

6.3028 

1.1094 

1.1059 

.9967 

.26526-04 

.22146-01 

.7133 

564.9239 

.0711 

4.3611 

9,8904 

186.4780 

6.3308 

1.1098 

1.1063 

.9967 

.26926-04 

.22666-01 

.7103 

574.9239 

.0603 

5.2323 

10.0924 

188.1805 

0.3574 

1.1104 

1.1069 

.9967 

.27316-04 

.23196-01 

.7073 

564.9239 

.0513 

6.2565 

10.29^2 

189.9032 

6.3627 

1.1112 

1.1079 

.9969 

.27706-04 

.23716-01 

.7043 

508.8889 

.0402 • 

6.7108 

10.3741 

190.5934 

6.3925 

1.1115 

1.1083 

.9970 

.27856-04 

.23926-01 

.7031 
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TABLE III 


Continued 


T 

V 

P 

h/RT 

a 

S /R=10.0000 

c /R 
p 

y 


z 

M 

k 


351.i3a2 

11.1717 

.0173 

5.7o30 

146.4703 

5 . 3193 

1.1250 

1.1248 

. 9997 

.18076-04 

. U87E-01 

.7649 

361.1382 

8.9076 

.0223 

5.95 73 

150.4462 

5.3887 

1.1232 

1,1230 

.9997 

.18528-04 

.1237E-0.1 

.7622 

371.1382 

7. 1232 

.0287 

6.1340 

152.3969 

5.4558 

1.1215 

1.1213 

. 999? 

.1897E-04 

.12876-01 

.7590 

381.1382 

5.714b 

,0367 

6.3132 

154.3235 

J.5205 

1. 1199 

1.1197 

. 9996 

. 1941E-04 

.13376-01 

.7572 

391.1382 

4.5979 

.0469 

6.4946 

156.2269 

3.5828 

1.1185 

1.1182 

,9996 

. 1984E-04 

.1387t-Ol 

.7548 

^01.1382 

3. 71C0 

.0195 

6.6783 

15 8 , 108 i 

5.6427 

1.1171 

1.1166 

. 9996 

.20268-04 

.14368-01 

.7525 

911.1382 

3,0022 

.0754 

fc . o640 

159.9679 

5,7003 

1.1158 

1,1154 

, 9995 

.2071E-04 

.1486£-01 

.7502 

921.1382 

2.4363 

.09 52 

7.0518 

161 .607i 

5 . 75 5 5 

1.1146 

1.1142 

. 9995 

.2113E-04 

.15368-01 

.7479 

431.1382 

1.9826 

.1197 

7.2415 

163 • 62o6 

5 . 808 5 

1.1135 

1.1130 

, 9994 

.21558-04 

.1586E-0i 

. 745? 

441.1382 

1.6179 

.1501 

7.4330 

165.4272 

5.6591 

1.1125 

1.1119 

.9994 

.21978-04 

.16368-01 

.7431 

451.1382 

1.3239 

.1876 

7.6262 

167.2096 

5.9074 

1.1116 

1 . IIO-/ 

. 9993 

.22368-04 

.I 686 E-O 1 

.7407 

461.1382 

i. 0663 

.2337 

7.821C 

166.9747 

5.9535 

1.1107 

1.1100 

.9992 

.2279E-04 

.1736E-01 

.7382 

471.1382 

. 8937 

,2902 

8.0174 

170.7233 

5.9972 

1.1099 

1,1091 

.9991 

.2319E-04 

.17868-01 

.7357 

481 . 1382 

. 7373 

.3192 

6.2152 

172.4563 

6.0387 

1.1092 

1. 1083 

.9991 

.23608-04 

.Xd36E-0i 

.7331 

49I..1382 

,6099 

. 4432 

8 .4143 

174,1747 

O.0779 

1 . lo 86 

1.1^76 

. 9990 

.2399E-04 

•1 8068-01 

.7304 

501.1382 

. 5056 

.5452 

6.6146 

175.6796 

6.1149 

1.1080 

1.1069 

. 9989 

.2439E-04 

.1937E-01 

.7276 

311.1362 

.4207 

. 6686 

5 .blbO 

177.5720 

0.1498 

1.1075 

1.1064 

.9988 

.24786-04 

.1987c-01 

.724 7 

521.1362 

. 3506 

.6175 

9 .0184 

179.2533 

0.1825 

1.1072 

1.1059 

.9967 

.2517E-04 

.20376-01 

. 7217 

531.1362 

.2933 

,9964 

9,2216 

160.9250 

O.2130 

1.1068 

1 . 1055 

. 9986 

.25568-04 

.20878-01 

.7187 

641.1362 

.2459 

1.2109 

9.4256 

182 .5888 

6.2415 

1 . 1066 

1.1052 

. 9966 

.2594E-04 

.21386-01 

. 7156 

551.1382 

, 2C67 

1.4671 

9.6303 

la 4.246 7 

6.2680 

1.1065 

1.1050 

.9965 

.26336-04 

.21896-01 

.7123 

561.1382 

. 1742 

1.7721 

9,8354 

i.8? ,9C08 

0. 2925 

1 .1064 

1. 1049 

. 9965 

,26718-04 

.22398-01 

.7090 

571.1302 

. 1472 

2.1341 

10.0410 

187.5539 

6,3151 

1.1064 

1.1099 

. 9985 

.2709t-u4 

.22906-01 

. 70 56 

581. 1382 

.1248 

2.5t23 

10.2436 

139.2088 

6,3358 

l.iC66 

i.iOSi 

.9985 

.27468-04 

.23418-01 

. 7021 

666.8689 

.1100 

2.9467 

10.4064 

190.4948 

6.3506 

1.1068 

1,1054 

.9966 

.27758-04 

.23818-01 

.69^4 


T, 

V 

P 

h/RT 

a 

S /R*10.5000 
Cp/R 

y 


z 

(i 

k 

'^Pr 

389.2419 

il. 1692 

.0192 

6.4605 

155.8841 

:;.57o5 

1 ,1186 

1.118? 

. 9998 

.19766-04 

. 13776-01 

.7552 

399.24x9 

9,0058 

.0244 

6.6438 

157,7720 

3 . 6308 

1.1172 

1.1171 

.9997 

.20196-04 

.14276-01 

.7529 

409.2419 

7.2839 

.0309 

6.6293 

159.6387 

5.6887 

1.1159 

1.1156 

. 9997 

.20626-04 

.14776-01 

.7505 

419.2419 

5. 9072 

.0391 

7.0168 

161.4850 

5 . 7442 

1.1147 

1.1145 

. 9997 

.21056-04 

.15276-01 

. 7482 

429.2419 

4.8042 

.0492 

7.2063 

163.3116 

P.7974 

1.1136 

1.1133 

. 9997 

.21476-04 

.15756-01 

. 7459 

439.2419 

3.9179 

.0617 

7.3977 

165.1194 

5.8482 

1.1125 

i, 1122 

. 9.9<97 

.21896-04 

.16256-01 

.743? 

449.2419 

3.2038 

.0772 

7.5908 

166.9091 

P.8966 

1.1115 

1.1112 

.9996 

.22306-04 

. 16766-01 

. 7410 

459,2419 

2.6270 

.0963 

7.7857 

168 .6815 

5 . 9427 

1.1106 

1.1103 

.9996 

.22716-04 

,17266-01 

.7?86 

469.2419 

2. 1590 

.1197 

7.9821 

17,0.4 3 72 

P . 9d 64 

1.1097 

i.1094 

.9996 

, 2311t-04 

.17766-01 

. 7360 

479 ,2419 

1.7804 

.1482 

8. 18U0 

172.1709 

6.02 78 

1. 1039 

l.lOdb 

.9995 

.23526-04 

. 18266-01 

.7333 

489,2419 

1.4716 

.1831 

3.3793 

173.9015 

5. 0669 

1.1082 

i. 1078 

. 9995 

.23916-04 

.18756-01 

. 7306 

499.2419 

1.2195 

.2254 

8.5800 

175.6117 

6.1036 

1.1076 

1.1071 

. 9994 

.24316-04 

.19266-01 

.7278 

509,2419 

1.0132 

.2768 

8,7816 

177.3083 

6.1381 

1.1070 

1.1065 

.9994 

.24706-04 

.1976E-:ai 

.7248 

519,2419 

.8440 

.3386 

0,9846 

173,9921 

5.1702 

1.1065 

1,1059 

. 9994 

.25096-04 

.20256-01 

.7218 

529.2419 

.7049 

.4134 

9.186? 

130.6641 

5 • 2 CU 1 

1, 1060 

1.1054 

. 9993 

,25476-04 

.207o£-01 

.7187 

539.2419 

', 5902 

.5030 

9.3936 

182.3251 

6,2277 

1.1C56 

1.1050 

. 9993 

.25866-04 

. 21266-01 

.7155 

549.2419 

.4955 

.6103 

9.5993 

183.9764 

5.2531 

1.1053 

1.1047 

.9993 

.26246-04 

.21758-01 

.7121 

559.2419 

.4170 

.7383 

9.8057 

185.6192 

6.2762 

1.1050 

1.1044 

. 9993 

.26616-04 

.22276-01 

.7087 

569.2<il9 

,3519 

.8907 

iU.0127 

137.2547 

6.2972 

1,1049 

1.1042 

.9993 

,26996-04 

.22776-01 

.7051 

579.2419 

.2977 

1,0713 

10.2202 

180. 8845 

5.3160 

1.1047 

1.1041 

.9993 

.27368-04 

.23276-01 

. 7014 

588 .6689 

. 2540 

1.2767 

10.4206 

190.4529 

5.3321 

1.1047 

1.1041 

.9993 

.27716-04 

.23766-01 

• 6978 
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TABLE III.- Concluded 


S/R*11.0000 


T 

V 

P 

h/RT 

a 

c/R 

p 

y 


z 

M 

k 

''Pr 

<i29.i7^2 

11.1717 

.(212 

7.2093 

163.3979 

5.7975 

1.1135 

1.1139 

.9998 

.21A7E-06 

.15776-01 

.7958 

939.3792 

9. 109B 

.(>266 

7.9007 

165.1571 

3.9982 

1.1129 

1.1123 

.9993 

.2169t-09 

.1627E-01 

.7939 

H99.3792 

7.9992 

.(332 

7.5990 

166.9982 

5.8965 

1.1119 

1.1113 

.9993 

.2230E-09 

.1677fc-Ol 

.7910 

959.3792 

6.107b 

.0919 

7.7890 

168.7221 

5.9923 

1.1109 

1.1103 

.9997 

.2271E-09 

.17276-01 

.7385 

969.3792 

5.0213 

.0515 

7.9856 

170.9793 

5.9359 

1.X096 

1.1099 

.9997 

.2312E-04 

.17766-01 

.7359 

979.3792 

9.1390 

.Ct38 

8.1837 

172.2206 

6.O270 

1.1008 

1.1086 

.9997 

.2352E-0^ 

.18266-01 

.7332 

9U9.3792 

3.9206 

.076H 

8.3832 

173.9965 

6 .06 

l.lCdO 

1.1073 

.9997 

.23928-09 

.1876E-01 

. 7309 

999.3792 

2. 5393 

.C970 

3.5391 

175.6573 

5.1022 

1.1073 

i.l>7i 

.9997 

.2931E-09 

.1926E-01 

.72 76 

509.3792 

2.3595 

.1192 

8.7862 

177.3550 

6.1362 

1.1067 

1.1065 

.9997 

.2970E-09 

.1976E-01 

. 7296 

519.3792 

1. i61C 

.1959 

8.9895 

179.0389 

5. 1679 

1.1061 

1.1059 

.9997 

.2509E-09 

. 20266-01 

.7216 

529.3792 

1 .6379 

.1781 

9.1939 

180.7101 

6.1973 

1.1C56 

1.1059 

.9996 

.2597E-09 

.20766-01 

.7189 

539.3792 

1.3707 

.2167 

9.3992 

182.3693 

6.2293 

1.1052 

1.1099 

.9996 

.2585E-09 

.21266-01 

.7151 

599,3792 

1.1503 

.2630 

9.6355 

199.0173 

6.2990 

1.1098 

1.1095 

.9996 

.262JE-09 

.21766-ui 

.7117 

559.3792 

.9676 

.3183 

9.8129 

185.6393 

6.2719 

1.1095 

1.1092 

.9996 

.2661E-09 

.22266-01 

.7082 

569.3792 

.bl62 

.2892 

10.0201 

137.2826 

0.2915 

1.1092 

1.1039 

,9996 

.26986-09 

,22766-01 

.7096 

579.3792 

.0902 

.9623 

10.228*t 

183.9017 

0.3092 

1.1039 

1.1037 

.9996 

. 2735E-09 

.23266-01 

. 7008 

50d.6Bo9 

.5897 

.5506 

13.9270 

190.9350 

O.3290 

1.1038 

1.1035 

.9996 

.27706-09 

.23796-01 

.6971 


S /k-iloOOO 


T 

V 

P 

h/RT 

a 

yR 

y 


z 

M 

k 

''Pr 

971.7996 

11 . 1696 

.0233 

3 .L-338 

170.9105 

5.9955 

1.1093 

1.1392 

.9998 

.23216-06 

. 1788E-01 

.7352 

981.7996 

9.2121 

.0288 

8.2323 

172.6987 

6.0360 

1.1085 

1. 1039 

.9998 

.2361E-06 

. 1838E-01 

.7325 

991.7996 

7.6180 

.0356 

8.9323 

179.3717 

6.0791 

1.1078 

1.1077 

.9998 

.2601E-06 

.1888E-01 

. 7297 

501 . 7996 

6.3156 

.0938 

8.6336 

176.0600 

6.1098 

1.1071 

1,1070 

. 9998 

.26606-06 

.1930E-O1 

.7268 

511. 79't6 

5.2999 

.0537 

8.8361 

177.7793 

6.1931 

L.1069 

1.1069 

.9998 

.2679E-06 

.1986E-01 

. 7238 

521.7996 

9.3793 

.0657 

9.0399 

179.9551 

6.1791 

1. 1059 

1.1058 

.9998 

.25186-06 

.20306-01 

.7207 

531.7996 

3.6593 

.0802 

9.2996 

131 .1230 

6.2026 

1.1059 

1.1052 

.9998 

.2556E-06 

. 2088E-01 

.7175 

591.7996 

3.0605 

.0975 

9.9509 

102.7785 

6,2289 

1.1099 

1.1098 

.9998 

.2596E-06 

.2138E-01 

.7162 

551.7996 

2.5696 

.1183 

9.6570 

139.9223 

6.2527 

1.1095 

1.1099 

.9998 

.26326-06 

.2187E-01 

.7107 

561.7996 

2.1627 

.1931 

9.8699 

136.0550 

6.2792 

1.1091 

1.1090 

.9998 

.2669E-06 

. 2237E-01 

.7072 

571. 7996 

1 .029« 

.1726 

10.0726 

107.6771 

0.2933 

1.1038 

1.1037 

. 9998 

.2707E-06 

.2287E-01 

.7035 

581.7996 

1.5935 

.20 76 

10.2813 

189,2893 

6.3101 

1.1035 

1.1039 

.9998 

.2763E-06 

.2337E-01 

.6997 

568.8889 

1.3725 

.2363 

10.9297 

19U.9279 

6. 3205 

1.1039 

1.1033 

,9998 

.27696-06 

,23736-01 

.6969 


S/R-12.0000 


T 

V 

P 

h/RT 

a 

c /R. 
P 

y 


z 


k 

Pr 

516.7063 

11.1717 

.0255 

8.9331 

170.6195 

6.1386 

1.1061 

1.1061 

. 9998 

.2699fc-06 

.2013E-01 

.7223 

526. 7863 

9.3200 

.C311 

9.1626 

180.2937 

6.1061 

1. 1U55 

1.1055 

.9998 

.2537E-06 

.2063E-01 

.7191 

536.7663 

7.7952 

.0379 

9.3677 

181.9551 

6.2156 

1.1050 

1.1050 

.9998 

.2575E-06 

.2112E-01 

.7150 

566.7863 

6, 5362 

.0661 

9. ^560 

183.6062 

6.2603 

1.1066 

1.1065 

.9998 

.2613E-06 

.2162E-01 

.7126 

556.7863 

5.6961 

.0558 

9,7612 

185.2615 

8.2628 

1.‘1062 

1.1061 

, 9998 

.265ib-06 

.2212E-01 

.7089 

566.7063 

6.6296 

.0676 

9.9691 

186.8676 

6.2830 

1,1038 

1.1038 

.9998 

.2600E-O6 

.22626-01 

.7053 

576.7863 

3.9107 

.0812 

10.1777 

180.6829 

6.3007 

1,1035 

1.1035 

.9998 

.2725E-06 

.23126-01 

.7015 

506.7863 

3.3116 

.0976 

10.3869 

190.C879 

8.3161 

1.1033 

1.1032 

.9998 

.2761E-06 

.23626-01 

.6976 

583.8689 

3.1962 

.1016 

10.6309 

190.6261 

6.3191 

1.1032 

1.1032 

.9998 

.2769E-06 

.23726-01 

.6968 


S/R»X2.5000 


T 

V 

P 

h/RT 

a 

Cp/R 

y 


z 


k 

Npr 

566.7716 

11.1717 

.0278 

9,9275 

186.5617 

6.2706 

1.1039 

1.1038 

.9998 

.2680E-06 

.2252E-01 

.7060 

576.7716 

9.6312 

.0336 

10.1360 

180.1503 

8.2960 

1.1035 

1.1035 

.9998 

.2717E-06 

,23026-01 

.7022 

586.7716 

7.9816 

.0606 

10.3651 

189.7666 

6.3i26 

1.1033 

1.1032 

.9998 

.2756E-06 

.23526-01 

.6986 

588.8889 

7.6560 

.0635 

10.6316 

190.6227 

6.3186 

1.1032 

1.1031 

.9998 

.27696-06 

.2372E-01 

.6967 
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TABLE IV.- THERMODYNAMIC AND TRANSPORT PROPERTIES 


T 

K 

22<r.9147 

23^.9X47 

2<»9.91^7 

253.1879 


T 

218.2492 

228.2492 

236.2492 

248.2492 

258.2492 
266*2492 
271.4230 


T 

204.6224 

214.6224 

224.6224 

234.6224 
244*6224 

254.6224 

264.6224 

274.6224 

264.6224 
291.0609 


T 

165.6875 

195.6875 

205.6875 
215.6675 

225.6875 

235.6875 

245.6875 

255.6875 

265.6875 

275.6875 

265.6875 

295.6875 

305.6875 
311.9604 


OF CF^ AT CONSTANT ENTROPY 


s /R = 24,0000 


V 

P 

h/RT 

a 

c/R 

P 

y 

h 

Z 

M 

2 

N-s/m 

k 


I/' kg 

atm 


m/sec 



W/m-K 


.0026 

34.1923 

9.5341 

102.9286 

63.3612 

8.65 78 

1.1652 

.4279 

.1950E-O4 

.16386-01 

7.1544 

• 0022 

42.3870 

9.6112 

111.7056 

39.5330 

5.4776 

1.3175 

• 4268 

.22026-04 

.1875E-01 

4.3076 

.0019 

53.4287 

9.6989 

125.1756 

26.7621 

3.7009 

1.5444 

.4385 

.2490E-04 

.21516-01 

2.9271 

.0017 

65.6982 

9.7634 

140.7035 

21.0377 

2.9172 

1.7969 

• 4606 

.2776E-04 

.24146-01 

2.2860 





S/R«24.5000 







V 

P 

h/RT 

a 

c /R 

P 

y 


z 


k 

Nn 

Pr 

• 0040 

27.9155 

9.8594 

109.3665 

20.9160 

3.1035 

1.0629 

.5460 

.1639E-04 

.13426-01 

2.4143 

• 0033 

34.1068 

9.9475 

111.9879 

22. 1204 

3.2076 

1.0979 

.5297 

.17976-04 

.15076-01 

2.4913 

.0028 

41.6825 

10.0372 

116.8573 

21.9377 

3.1267 

1.1683 

.5193 

.19846-04 

.16966-01 

2.4236 

.0023 

51.1977 

10.1317 

124.0923 

20.3618 

2.8714 

1.2857 

.5173 

.2204E-04 

.19136-01 

2.2101 

.0020 

63.4866 

10.2356 

137.0299 

18.1927 

2.54o7 

1.4609 

.5269 

.2461E-04 

.21636-01 

1.9556 

.0017 

79.7543 

10.3536 

154.2523 

16.1191 

2.2516 

1. 7033 

.5512 

.2761E-04 

.24496-01 

1.7164 

.0017 

65.9998 

10.3952 

160.9584 

15.5446 

2.1713 

1.7958 

.5627 

.28706-04 

.25486-01 

1.6544 


V 

P 

h/RT 

a 

S/R»25.0000 

c/R 

p 

y 


z 

U 

k 

^Pr 

.0072 

17.9884 

10.0373 

119.5555 

11.4587 

1.8761 

1.0872 

• 6601 

.1382E-04 

.10646-01 

1.4060 

.0059 

22.3872 

10.1496 

120.0092 

12.3747 

1.9575 

1.0775 

.6592 

.1482E-04 

• U64E-01 

1.4636 

• 0048 

27.6230 

10.2592 

120.e626 

13.3254 

2.0449 

1.0771 

.6394 

.15956-04 

.13156-01 

1.5277 

.0040 

33.8521 

10.3669 

122.6071 

14.2182 

2.1258 

1.0909 

.6217 

.17256-04 

.14596-01 

1.5863 

.0034 

41.3045 

10.4741 

125.7434 

14.8964 

2.1798 

1.1257 

.6076 

.10766-04 

•16206-01 

1.6300 

.0028 

50.3346 

10.5829 

130.9721 

15.1952 

2.1853 

1.1895 

.5995 

.20536-04 

.18026-01 

1.6356 

• 0024 

61.4671 

10.6965 

139.0706 

15.0202 

2.1324 

1.2909 

.5993 

.22596-04 

.20086-01 

1.5965 

• 0021 

75.4830 

10.8188 

150.6607 

14.4584 

2.0340 

1.4307 

.6097 

.24976-04 

•22416-01 

1.5214 

• 0016 

93.4779 

10.9545 

167.20C3 

13.7077 

1.9167 

1.6406 

.6337 

.27666-04 

.25066-01 

1.4295 

.0017 

107.6364 

11.0517 

180.5435 

13.2134 

1.8425 

1.8020 

.6579 

.29706-04 

.26946-01 

1.3765 


S /R-25.5000 


V 

P 

h/RT 

a 

Cp/R 

y 


z 


k 

Npr 

.0156 

8.8776 

10.0194 

127.1908 

8.0535 

1.5009 

1.1492 

• 8C25 

.11906-04 

.82316-02 

1.0998 

.0125 

11.4345 

10.1594 

128.2624 

8.5277 

1.5245 

1.1327 

.7856 

.12636-04 

.91756-02 

1.1089 

• 0101 

14.5693 

10.2975 

129.1263 

9.0373 

1.5539 

1.1176 

.7678 

.13406-04 

.10176-01 

1.1252 

• 0062 

18.3706 

10.4332 

129.8870 

9.5839 

1.5898 

1.1048 

.7494 

.14236-04 

.11226-01 

1.1482 

• 0067 

22.9437 

10.5660 

130.6918 

10.1679 

1.6320 

1.0962 

.7308 

.15156-04 

•12356-01 

1.1776 

• 0055 

28.4035 

10.6960 

131.7747 

10.7779 

1.6794 

1.0941 

.7128 

.16166-04 

.13576-01 

1.2121 

• 0046 

34.8948 

10.8237 

133.4^64 

11.3875 

1.7283 

1.1019 

• 6964 

.17316-04 

.14916-01 

1.2492 

.0038 

42.6117 

10.9501 

136.1587 

11.9467 

1.7724 

1.1242 

• 6827 

.18636-04 

.16376-01 

1.2841 

• 0032 

51.6346 

11.0765 

140.4036 

12.3947 

1.8032 

1.1665 

• 6733 

•20156-04 

•18006-01 

1.3105 

.0027 

62.9558 

11.2057 

146.8102 

12.6538 

1.8115 

1.2350 

.6701 

.21916-04 

•19826-01 

1.3211 

• 0023 

76.5558 

11.3406 

156.0600 

12.6897 

1.7931 

1.3368 

.6751 

•23936-04 

•21866-01 

1.3122 

• 0020 

93.4503 

11.4652 

166.8854 

12.5231 

1.7512 

1.4783 

.6907 

.26246-04 

.24166-01 

1.2651 

.0018 

114.7520 

11.6443 

166.0488 

12.2240 

1.6949 

1.6657 

.7196 

.29836-04 

•26726-01 

1.2458 

• 0017 

131.0571 

11.7542 

199.4150 

12.0059 

1.6569 

1.8089 

.7459 

.30736-04 

•284#E-01 

1*2238 
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II 

I 


I 

r 


TABLE IV.- Continued 


T 

V 

P 

h/RT 

a- 

S/R*26.0000 

C/R 

P 

y 


z 

U 

k 

"Pr 

167.3892 

.0362 

3.6231 

9.8817 

129.5979 

6.9883 

1.3686 

1.1978 

.8868 

. 1097 E -09 

. 69276-02 

.9969 

177.3852 

.0285 

5.0881 

10.0905 

131.7817 

6.8038 

1.3725 

1.1832 

.8759 

. 11196-09 

. 72586-02 

.9866 

187.3852 

.0225 

6.6966 

10.1999 

133.6981 

7.1332 

1.3790 

1.1688 

.6690 

. 11826-09 

. 81126-02 

.9816 

197.3852 

• 0180 

8.7215 

10.3593 

135.3569 

7.9788 

1.3885 

1.1597 

.6509 

. 12506-09 

. 89936-02 

.9823 

207.3852 

.0199 

11.2939 

10.5160 

136.7639 

7.8927 

1.9019 

1.1912 

.8368 

. 13206-09 

. 99096-02 

.9872 

217.3052 

.0116 

19.3517 

10.6753 

138.0231 

8.2272 

1.9131 

1.1287 

.8218 

. 13936-09 

. 10876-01 

.9962 

227.3852 

.0099 

18.1990 

10.8305 

139.1516 

8.6339 

1.9389 

1.1181 

.8062 

. 19706-09 

. 11876-01 

1.0097 

237.3852 

.0077 

22.7275 

10.9839 

190.2863 

9.0632 

1.9690 

1.1105 

.7902 

. 15536-09 

. 12996-01 

1.0273 

297.3852 

.0063 

28.2217 

11.1336 

191.5989 

9.5119 

1.9930 

1.1077 

.7795 

. 16996-09 

. 19096-01 

1.0988 

257.3652 

.0052 

39.7662 

11.2813 

193.3283 

9.9715 

1.5298 

i.iiie 

.7599 

, 17966-09 

. 15336-01 

1.0735 

267.3852 

.0099 

92.5335 

11.9272 

195.7909 

10.9299 

1.5572 

1.1261 

.7972 

. 18626-09 

. 16676-01 

1.0998 

277.3852 

.0037 

51.7502 

11.5723 

199.3822 

10.8929 

1.5865 

1.1599 

.7377 

, 19936-09 

, 18156-01 

1.1253 

287.3852 

.0031 

62.7372 

11.7182 

159.5787 

11.1918 

1.6081 

1.2011 

.7328 

. 21956-09 

. 19776-01 

1.1966 

297.3852 

.0027 

75.9152 

11.8677 

161.9295 

11.9338 

1.6173 

1.2713 

.7392 

. 23186-09 

. 21586-01 

1 . 16 C 0 

307.3852 

.0023 

91.8977 

12.0237 

172.0391 

11.5983 

1.6115 

1.3709 

.7938 

. 25156-09 

. 23596-01 

1.1631 

317.3052 

• 0020 

111.5172 

12.1902 

185.5628 

11.5396 

1.5916 

1.5037 

.7637 

. 27386-09 

. 25836-01 

1.1556 

327.3852 

.0018 

135.8863 

12.3718 

203.1870 

11.9373 

1.5611 

1.6761 

.7969 

. 29866-09 

. 28316-01 

1.1399 

339.0753 

.0017 

155.5905 

12.5099 

217.5989 

11.3379 

1.5375 

1.8197 

.6266 

. 31796-09 

• 30126-01 

1.1305 


S / Ra 26.9000 


T 

V 

P 

h/RT 

a 

C/R 

P 

y 

-< 

CD 

z 


k 


152.3911 

.0829 

1.6150 

9,7191 

128.7022 

5.6610 

1.3179 

1.2290 

.9365 

. 99226-05 

. 51306-02 

.9823 

162.3911 

.0638 

2.2060 

9.8816 

131.6996 

5.9087 

1.3133 

1.2158 

.9301 

. 10076-09 

. 59126-02 

.9509 

172.3911 

.0998 

2.9789 

10.0520 

13<»,9565 

6.1626 

1.3109 

1.2031 

.9229 

. 10716-09 

. 67096-02 

.9298 

182.3911 

.0391 

3.9806 

10.2298 

136.9869 

6.9238 

1.3103 

1.1907 

.9199 

. 11356-09 

. 75106-02 

.9171 

192.3911 

.0309 

5.2660 

10.3999 

139,2803 

6.6931 

1.3115 

1.1785 

.9060 

. 12006-09 

, 83336-02 

.9103 

202.3911 

.0295 

6.8997 

10.5751 

191.3652 

6,9717 

1.3197 

1.1666 

.8962 

. 12656-09 

. 91766-02 

.9080 

212.3911 

.0196 

8.9567 

10.7513 

193.2279 

7.2611 

1.3202 

1.1550 

.8859 

. 13316-09 

. 10096-01 

.9093 

222.3911 

.0157 

11.5191 

10,9279 

199.9026 

7.5629 

1.3281 

1.1991 

.8737 

, 13996-09 

. 10996-01 

.9139 

232.3911 

.0127 

19,6832 

11.1025 

196.9255 

7.8773 

1.3387 

1.1392 

• 6613 

. 19686-09 

. 11886-01 

.9199 

292.3911 

.0103 

18.5521 

11.2760 

197.0619 

8,2071 

1.3523 

1.1259 

• 8982 

. 15916-09 

. 12866-01 

.9293 

252.3911 

.0085 

23.2396 

11.9976 

199.3090 

8.5521 

1.3689 

1,1201 

.8399 

. 16196-09 

, 13096-01 

.9917 

262.3911 

.0070 

28,0718 

11.6168 

150,9079 

8.9119 

1.3869 

1.1181 

.8218 

, 17096-09 

. 19996-01 

.9569 

272,3911 

.0058 

35.5915 

11.7837 

152.8997 

9.2819 

1.9105 

1.1218 

• 8095 

, 17976-09 

, 16166-01 

.9799 

282.3911 

.0098 

93.5676 

11,9907 

155,3687 

9.6590 

1.9390 

1.1333 

.7988 

. 19026-09 

. 17936-01 

.9950 

292.3911 

• 0091 

53.0103 

12.1126 

158.8913 

10.0161 

1.9572 

1.1559 

,7907 

. 20216-09 

. 18816-01 

1.0162 

302*3911 

• 0035 

69.2039 

12.2766 

163.5882 

10.3999 

1.9778 

1.1916 

.7863 

, 21566-09 

. 20326-01 

1.0370 

312.3911 

.0030 

77.9999 

12.9930 

170.0799 

10.6306 

1 . 992*7 

1.2955 

.7871 

, 23096-09 

• 21986-01 

1.0550 

322.3911 

• 0026 

93.9091 

12.6192 

178,8008 

10.8909 

1.9999 

1.3219 

.7995 

. 29896-09 

• 23816-01 

1.0683 

332.3911 

.0022 

112.5926 

12.7936 

190.3229 

10.9679 

1.9965 

1.9235 

.8105 

. 26826-09 

. 25896-01 

1.0753 

392.3911 

.0020 

135.9678 

12.9851 

205.2969 

11.0199 

1.9899 

1.5569 

.8369 

. 29026-09 

• 26086-01 

1.0757 

352.3911 

.0017 

169.7065 

13.1936 

229.2031 

10.9900 

1.9652 

1.7238 

.8761 

. 31996-09 

. 30596-01 

1.0712 

357.2352 

.0017 

181.1676 

13.3039 

235.1281 

10.9797 

1.9592 

1.8169 

.9006 

. 32876-09 

. 31836-01 

1,0709 
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TABLE IV.- Continued 


S /R.27.0000 


T 

V 

P 

h'/RT 

a 

c/R 

D 

r 


Z 

4 

k 


140 . 3^62 

.1807 

.6985 

9.5552 

126.4256 

5.1779 

1.2975 

1.2499 

.9645 

. 86216-05 

, 41656-02 

1.0126 

150.3462 

.1303 

.9738 

9.7251 

129.9367 

5.3923 

1.2895 

1.2372 

.9608 

. 92606-05 

. 49256-02 

.9578 

160.3462 

.1067 

1.3410 

9.8995 

133.2475 

5.6093 

1.2828 

1.2252 

.9567 

. 98936-05 

. 56906-02 

.9213 

170.3462 

.0628 

1.8267 

10.0779 

136.3613 

5.8297 

1.2775 

1.2137 

,9520 

. L 052 E -04 

. 64626-02 

.0967 

180.3462 

.0646 

2.4633 

10.2599 

139.2013 

6.0537 

1.2735 

1,2027 

.9466 

. 11156-04 

. 72436-02 

• 8602 

190.3462 

.0507 

3.2903 

10.4452 

142.0084 

6.2820 

1.2708 

1.1920 

.9409 

. 11776-04 

. 80336-02 

.8695 

200.3462 

.0401 

4.3556 

10.6331 

144.5439 

6.5151 

1.2695 

1.1816 

.9342 

. 12396-04 

. 08366-02 

.8633 

210.3462 

• 0318 

5.7161 

10.8231 

146.0903 

6.7540 

1.2697 

1.1715 

.9269 

. 13026-04 

, 96556-02 

.8605 

220.3462 

.0254 

7.4403 

11.0145 

149.0520 

6.9996 

1.2714 

1.1617 

.9187 

. 13656-04 

. 10496-01 

.8605 

230.3462 

.0204 

9.5997 

11.2069 

151.0489 

7.2522 

1.2749 

1.1524 

,9098 

. 14296-04 

. 11356-01 

.0627 

240.3462 

.0164 

12.2902 

11.3993 

152.8951 

7.5139 

1.2603 

1.1438 

.9002 

. 14956-04 

. 12246-01 

• 8669 

250.3462 

.0133 

15.6064 

11.5912 

154.6343 

7.7853 

1.2877 

1.1361 

.8899 

. 15616-04 

. 13166-01 

.6725 

260.3462 

.0109 

19.6591 

11.7819 

156.3253 

8.0673 

1.2974 

1.1301 

.8 792 

. 16316-04 

. 14136-01 

.8801 

270.3462 

.0089 

24.5693 

11.9711 

158.0563 

8.3606 

1.3093 

1.1264 

.8664 

. 17066-04 

. 15146-01 

.8899 

280.3462 

.0074 

30.4709 

12.1502 

159.9510 

8.6647 

1.3236 

1.1261 

.8578 

. 17866-04 

. 16216-01 

.9019 

290.3462 

• 0061 

37.5142 

12.3434 

162.1762 

8.9777 

1.3398 

1.1307 

.8481 

. 18746-04 

. 17356-01 

.9162 

300.3462 

.0051 

45.8728 

12.5268 

164.9467 

9.2952 

1.3575 

1,1419 

.8398 

, 19726-04 

. 18586-01 

.9324 

310.3462 

.0043 

55.7557 

12.7092 

168.5287 

9.6098 

1.3757 

1.1619 

.8338 

. 20826-04 

. 19906-01 

.9501 

320.3462 

.0037 

67.4375 

12.8915 

173.2411 

9,9110 

1.3929 

1,1933 

.8311 

. 22076-04 

. 21336-01 

• 9686 

330.3462 

.0032 

81.2389 

13.0758 

179.4554 

10.1841 

1.4073 

1.2390 

.8329 

, 23486-04 

. 22906-01 

.9864 

340.3462 

.0027 

97.6155 

13.2642 

187.5934 

10.4153 

1.4170 

1.3023 

.8405 

. 25086-04 

. 24626-01 

1.0023 

350.3462 

• 0024 

117.1615 

13.4596 

198.1318 

10.5931 

1.4207 

1.3867 

.8554 

. 26866-04 

. 26516-01 

1.0149 

360.3462 

.0021 

140.6613 

13.6655 

211.6047 

10.7123 

1.4176 

1.4959 

.8793 

, 28896-04 

. 20586-01 

1.0231 

370.3462 

.0019 

169.1376 

13.8862 

228.5922 

10.7768 

1.4084 

1.6338 

.9142 

. 31126-04 

, 30866-01 

1.0268 

360.3462 

.0017 

203.8933 

14.1267 

249.6684 

10.7991 

1.3945 

1.0029 

.9622 

. 33676-04 

. 33356-01 

1.0298 

381.3788 

.0017 

207.8988 

14.1529 

252.0961 

10.7997 

1.3929 

1.8222 

,9680 

, 33956-04 

. 33626-01 

1.0304 


s /R«2T.}000 


T 

V 

P 

h/RT 

a 

C/R 

P 

y 


z 


k 


130.6630 

.3821 

.3125 

9.4153 

123.7217 

4.8703 

1.2917 

1.2654 

.9000 

. 79856-05 

. 34146-02 

1.0762 

140.6630 

.2898 

.4426 

9.5845 

127,5745 

5.0673 

1.2813 

1.2524 

.9779 

. 86266-05 

. 41646-02 

.9917 

150.6630 

.2214 

.6191 

9.7590 

131.2386 

5.2652 

1,2721 

1.2404 

.9756 

. 92606-05 

. 49176-02 

.9367 

160.6630 

.1703 

.0557 

9.9306 

134.7252 

5.4644 

1.2642 

1.2292 

i 9729 

. 98866-05 

. 56736-02 

.8996 

170.6630 

.1319 

1.1705 

10.1230 

138.0416 

5,6649 

1,2574 

1.2186 

.9699 

. 10516-04 

. 64346-02 

.8739 

180.6630 

,1027 

1.5856 

10.3118 

141.1926 

5.8672 

1.2516 

1.2085 

.9665 

. 11126-04 

. 71996-02 

• 8561 

190.6630 

.0804 

2.1289 

10.5048 

144.1810 

6.0715 

1.2469 

1.1989 

.9626 

. 11736-04 

. 79716-02 

.8439 

200.6630 

.0633 

2.8343 

10.7016 

147,0087 

6.2782 

1.2433 

1.1897 

.9583 

. 12336-04 

. 87516-02 

.8360 

210.6630 

.0500 

3.7435 

10.9016 

149.6770 

6.4877 

1.2408 

1.1808 

.9533 

. 12946-04 

. 95416-02 

.8312 

220.6630 

.0397 

4.9064 

11.1045 

152.1082 

6,7007 

1.2394 

1.1722 

.9470 

, 13546-04 

. 10346-01 

.8209 

230.6630 

.0317 

6.3835 

11.3096 

154.5457 

6,9179 

1.2392 

1.1639 

.9417 

. 14156-04 

. 11166-01 

.8287 

240.6630 

.0255 

8.2400 

11.5164 

156,7623 

7.1396 

1.2402 

1.1561 

.9350 

. 14766-04 

. 11996-01 

.0302 

250.6630 

.0205 

10.5645 

11.7242 

158.8465 

7.3672 

1.2427 

1.1407 

,9276 

. 15396-04 

. 12056-01 

.8332 

260.6630 

• 0166 

13.4439 

11.9325 

' 160.8284 

7.6012 

1.2467 

1.1421 

.9197 

, 16026-04 

. 13746-01 

.8376 

270.6630 

.0135 

16.9638 

12.1404 

162.7465 

7.8426 

1.2523 

1.1365 

.9114 

. 16676-04 

. 14656-01 

.8428 

280.6630 

.0111 

21.3004 

12.3476 

164.6595 

8.0923 

1,2597 

1.1326 

.9029 

. 17346-04 

. 15606-01 

.0495 

290.6630 

.0091 

26.5220 

12.5535 

166.6514 

8.3505 

1.2688 

1.1310 

.8943 

. 10066-04 

. 16606-01 

.0578 

300.6630 

.0076 

32 . 7909 ' 

12,7570 

168.6362 

8,6173 

1.2798 

1.1325 

• 8861 

. 18836-04 

. 1766 . 6-01 

• 8680 

310.6630 

.0063 

40.2662 

12.9605 

171.3643 

8.8913 

1.2924 

1.1385 

.8788 

. 19676-04 

. 18786-01 

.8799 

320.6630 

.0053 

49,1297 

13.1617 

174.4255 

9.1699 

1.3062 

1.1504 

.8730 

. 20606-04 

. 19976-01 

.8936 

330.6630 

.0045 

59.5959 

13.3622 

178.2514 

9,4482 

1.3206 

1.1699 

.8694 

. 21656-04 

. 21266-01 

.9089 

340.6630 

• 0038 

71.9421 

13.5628 

183.1175 

9.7196 

1.3348 

1.1992 

.8680 

. 22826-04 

. 22656-01 

.9252 

350.6630 

.0033 

86.4754 

13.7652 

189.3418 

9.9742 

1.3473 

1.2405 

.8724 

. 24146-04 

. 24156-01 

.9419 

360.6630 

.0029 

103.6294 

13.9716 

197.2882 

10.2024 

1.3571 

1.2964 

• 6812 

. 25636-04 

. 25796-01 

.9579 

370.6630 

.0025 

123.9545 

14.1844 

207.3722 

10.3947 

1.3629 

1.3699 

.8965 

. 27316-04 

. 27596-01 

.9722 

380.6630 

.0022 

148.1666 

14.4069 

220.0674 

10,5449 

1.3639 

1.4642 

.9198 

. 29186-04 

. 29556-01 

.9839 

390.6630 

.0020 

177.1916 

14.6430 

235.9036 

10.6518 

1.3601 

1.5826 

.9520 

. 31266-04 

. 31696-01 

.9924 

400.6630 

.0018 

212.2081 

14.8973 

255.4347 

10.7203 

1.3521 

1.7200 

.9976 

. 33556-04 

. 34046-01 

.9902 

406.4064 

.0017 

235,5815 

15.0536 

268.5171 

10.7464 

1.3462 

1.8244 

1.0294 

. 35056-04 

. 35476-01 

1.0030 
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TABLE IV.- Continued 


T 

V 

P 

h/RT 

a 

S / R - 28.0000 
Cp/R 

r 


2 


k 

Npr 

122.6793 

.7831 

.1666 

9.2969 

120.9973 

6,6583 

1.2926 

1.2778 

.9686 

. 7663 E -05 

, 28076-02 

1.1698 

132.6793 

.5869 

.2076 

9.6620 

125,0891 

6.8661 

1.2806 

1.2662 

.9875 

. 8108 E -05 

. 35536-02 

1,0668 

162.6793 

.6668 

.2936 

9,6369 

128.9939 

5.0360 

1.2696 

1.2518 

.9862 

. 8765 E -05 

. 62996-02 

.9673 

152.6793 

.3613 

.6107 

9.8133 

132.7269 

5.2219 

1.2600 

1.2606 

,9867 

. 9376 E -05 

. 50686-02 

.9161 

162.6793 

.2625 

.5679 

9.9973 

136,3006 

5.6100 

1.2515 

1.2298 

.9829 

. 9996 E -05 

. 57996-02 

• 6809 

172.6793 

.2031 

.7776 

10.1865 

139.7232 

5.5986 

1.2660 

1.2199 

,9810 

. 1061 E -06 

. 65526-02 

.8562 

182.6793 

.1580 

1.0550 

10.3808 

163.0016 

5.7873 

1.2376 

1.2106 

.9788 

. 1121 E -06 

. 73096-02 

.8388 

192.6793 

.1236 

1.6192 

10.5798 

166.1609 

5.9768 

1.2317 

1.2019 

.9762 

. 1181 E -06 

. 80706-02 

.8265 

202.6793 

.0971 

1.8963 

10.7836 

169.1636 

6,1673 

1.2268 

1.1935 

.9736 

. 1261 E -06 

. 88366-02 

.8180 

212.6793 

.0766 

2.5098 

10.9911 

152.0120 

6.3589 

1.2229 

1 . 1855 > 

.9701 

. 1300 E -06 

, 96096-02 

.8126 

222.6793 

.0606 

3.3017 

11.2025 

156.7680 

6.5521 

1,2198 

1.1779 

.9665 

. 1358 E -06 

. 10396-01 

.8092 

232.6793 

• 0666 

6.3160 

11.6173 

157.3560 

6.7672 

1.2175 

1.1705 

.9626 

. 1617 E -06 

. 11186-01 

.8077 

262.6793 

.0387 

5.6000 

11.6350 

159.8329 

6.9669 

1.2163 

1.1635 

.9576 

. 1675 E -06 

. 11986-01 

.6078 

252.6793 

.0311 

7.2197 

11.8550 

162.1937 

7.1653 

1.2159 

1.1568 

.9527 

. 1536 E -06 

. 12806-01 

.8092 

262.6793 

.0251 

9.2687 

12.0768 

166.6653 

7.3695 

1,2167 

1.1505 

.9672 

. 1596 E -06 

. 13636-01 

.8117 

272.6793 

• 0203 

11.7710 

12.2998 

166.6066 

7.5580 

1.2186 

1.1669 

.9612 

. 1656 E -06 

. 16696-01 

.8152 

282.6793 

• 0166 

16.8835 

12.5233 

166.7053 

7.7715 

1.2218 

1.1601 

.9368 

. 17166-06 

. 15376-01 

.8196 

292.6793 

.0135 

18.6956 

12.7669 

170.7833 

7.9909 

1.2263 

1.1366 

.9282 

. 1778 E -06 

. 16286-01 

.8265 

302.6793 

.0111 

23.3296 

12.9699 

172.8996 

8.2167 

1.2322 

1.1366 

.9216 

. 1866 E -06 

. 1723 E -01 

• 8306 

312.6793 

.0092 

28.9207 

13.1920 

175.1357 

8.6696 

1.2395 

1.1367 

.9151 

-. 1913 E -06 

, 18226-01 

.8380 

322.6793 

.0077 

35.6201 

13.6129 

177.5996 

8.6889 

1.2683 

1.1381 

.9092 

, 19886-06 

. 19266-01 

.6669 

332.6793 

.0066 

63.5957 

13.6325 

180.6291 

8.9363 

1.2506 

1.1656 

.9062 

. 2069 E -06 

. 20376-01 

.8573 

362.6793 

.0056 

53.0389 

13.8511 

183.7959 

9.1837 

1.2695 

1,1585 

.9007 

. 2159 E -06 

, 21566-01 

.6693 

352.6793 

.0066 

66.1726 

16.0693 

187.9058 

9,6338 

1.2812 

1.1782 

.8995 

. 22586-06 

. 22806-01 

.8827 

362.6793 

.0039 

77.2811 

16-.2878 

193.0017 

9.6800 

1.2920 

1.2066 

.9012 

. 2370 E -06 

. 26156-01 

.8973 

372.6793 

.0036 

92.6666 

16.5085 

199.3606 

9, .9152 

1,3035 

1.2651 

.9067 

. 2695 E -06 

. 25616-01 

.9125 

382.6793 

.0030 

110.7529 

16,7330 

207.3019 

10.1325 

1,3125 

1.2963 

.9170 

. 2636 E -06 

. 27206-01 

.9279 

392.6793 

.0026 

132.0662 

16.9638 

217,1927 

10.3266 

1,3187 

1.3626 

.9333 

, 27956-06 

. 28926-01 

.9626 

602.6793 

.0023 

157.2789 

15.2039 

229.6573 

10.6857 

1.3215 

1.6663 

.9570 

. 2971 E -06 

. 30806-01 

.9555 

612.6793 

.0020 

187.2516 

15.6569 

266.5800 

10.6128 

1.3206 

1.5509 

.9896 

. 31666-06 

. 32856-01 

.9663 

622.6793 

.0018 

223.0737 

15.7270 

263.0856 

10.7072 

1.3163 

1.6790 

1.0323 

. 33796-06 

. 35086-01 

.9766 

632.2732 

.0017 

266.1892 

16.0069 

286.6775 

10.7728 

1.3095 

1.8260 

1.0853 

. 3615 E -06 

. 37396-01 

.9839 


s /R-28.9000 


T 

V 

P 

h/RT 

a 

c /R 
p 

r 


Z 


k 

^Pr 

115.9638 

1.5635 

.0687 

9.1919 

118.6106 

6.5016 

1.2967 

1.2862 

.9935 

. 7022 E -05 

. 23036-02 

1.2969 

125.9638 

1 . 1676 . 

.0999 

9.3563 

122.6838 

6.6668 

1.2832 

1.2760 

,9928 

, 76726-05 

. 30666-02 

1.1168 

135.9638 

.8799 

.1629 

9.5267 

126.7639 

6.8673 

1.2711 

1.2610 

.9921 

. 83166-05 

. 37896-02 

1.0088 

165.9638 

.6686 

.2016 

9.7031 

130.6707 

5.0693 

1.2603 

1.2692 

.9912 

, 09666-05 

. 65366-02 

,9612 

155.9638 

.5116 

.2816 

9.8856 

136.6198 

5.2308 

1.2507 

1.2386 

,9903 

. 9570 E -05 

. 52806-02 

.8957 

165.9638 

.3937 

.3688 

10.0733 

138.0230 

5.6118 

1.2620 

1,2286 

,9892 

. 10196-06 

. 60276-02 

.8660 

175.9638 

.3066 

.5317 

10.2669 

161.6922 

5.5926 

1.2362 

1.2191 

. 9.8 79 

. 10796-06 

, 67766-02 

.0616 

185.9638 

.2373 

.7209 

10.6658 

166,8326 

5.7728 

1.2272 

1,2106 

,9865 

. 11396-06 

. 75286-02 

.8252 

195.9638 

• 1856 

,9697 

10.6699 

168.0502 

5.9529 

• 1.2210 

1.2023 

.9868 

. 1198 E -06 

. 82826-02 

.8137 

205.9638 

.1658 

1.2968 

10.8790 

151.1698 

6. 1330 

1.2156 

1.1966 

.9829 

. 12576-06 

, 90396-02 

.0055 

215.9638 

.1150 

1.7169 

11.0928 

156.1366 

6,3133 

1.2109 

1.1873 

,9806 

. 13156-06 

. 98016-02 

,7999 

225.9638 

.0911 

2.2618 

11.3111 

157.0065 

6.6939 

1.2068 

1.1803 

.9786 

. 13726-06 

. 10576-01 

.7966 

235.9636 

.0725 

2.9610 

11.5336 

159. 7683 

6,6751 

1.2035 

1,1737 

.9756 

, 16296-06 

. 11366-01 

.7966 

265.9638 

.0579 

3.8536 

11.7595 

162,6220 

6.8572 

1.2009 

1.1676 

.9726 

. 16866-06 

. 12126-01 

.7938 

255.9636 

.0666 

6.9832 

11.9889 

166.9730 

7.0605 

1.1990 

1.1616 

.9691 

. 15626-06 

, 12916-01 

.7963 

265.9638 

.0376 

6.6091 

12.2212 

167.6266 

7.2256 

1.1979 

1.1557 

.9656 

. 15996-06 

. 13726-01 

.7957 

275,9638 

.0302 

8.1966 

12.6558 

169.7868 

7.6129 

1,1977 

1.1506 

.9612 

, 16566-06 

. 16536-01 

.7980 

285.9638 

.0265 

10.6163 

12.6923 

172.0736 

7.6029 

1.1983 

1.1656 

,9567 

. 17166-06 

. 15376-01 

.8010 

295.9638 

.0200 

13.1633 

12.9301 

176.3060 

7.7963 

1.1999 

1.1615 

,9520 

. 17736-06 

. 16226-01 

.0067 

305.9638 

.0163 

16.5369 

13.1666 

176.5166 

7.9938 

1.2025 

1.1303 

.9670 

, 10326-06 

. 17106-01 

.8091 

315.9638 

.0136 

20.6513 

13.6073 

178.7620 

8.1958 

1.2063 

1.1363 

.9619 

. 1093 E - O 6 

, 10016-01 

.8137 

325.9638 

.0111 

25.6368 

13.6658 

101.0505 

8.6030 

1.2111 

1.1361 

.9370 

. 19576-06 

, 18966-01 

.8196 

335.9638 

.0092 

31.6299 

13.6636 

183.5172 

8.6158 

1.2172 

1.1381 

.9326 

, 20266-06 

, 19966-01 

.0261 

365.9638 

.0077 

38.7950 

16.1206 

186.2656 

8.8339 

1.2266 

1.1631 

.9205 

. 20976-06 

. 20986-01 

.8360 

355.9638 

.0065 

^ 7.3072 

16.3568 

169.3663 

9.0568 

1.2327 

. 1.1520 

.9257 

. 2175 E -06 

. 22076-01 

.8632 

365.9638 

• 0055 

57.3671 

16.5923 

193.0297 

9.2831 

1.2618 

1.1659 

.9266 

. 22626-06 

. 23236-01 

,8538 

375.9638 

.0067 

69.2062 

16.8278 

197.6267 

9.5102 

1.2515 

1.1859 

.9256 

. 23586-06 

. 26676-01 

.8658 

385.9638 

.0060 

83.1191 

15.0661 

202.7727 

9.7369 

1.2612 

1.2136 

.9292 

. 26656-06 

. 25796-01 

.8709 

395.9638 

.0035 

99.6036 

15.3027 

209.3109 

9.9519 

1.2703 

1.2506 

.9366 

, 25056-06 

. 27226-01 

.0920 

605.9638 

.00 30 

116.6810 

15.5656 

217.3256 

10.1560 

1.2782 

1.2982 

.9686 

, 27196-06 

. 28766-01 

.9072 

615.9638 

.0027 

160.8609 

15.7963 

227.1638 

10.3616 

1.2863 

1.3569 

.9662 

. 28696-06 

. 30626-01 

.9216 

625.9638 

.0026 

167.1865 

16.0523 

239.1685 

10.5035 

1.2878 

1.6350 

.9906 

. 30366-06 

, 32236-01 

.9367 

635.9638 

.0021 

198.2628 

16.3226 

253.7827 

10.6365 

1.2886 

1.5291 

1.0227 

. 32216-06 

. 36206-01 

.9666 

665.9638 

.0019 

235.1155 

16.6096 

271,5391 

10.7661 

1.2865 

1,6639 

1.0666 

. 36236-06 

. 36336-01 

. 95 t >5 

655.9638 

.0017 

279.0061 

16.9173 

292.9053 

10.8296 

1.2820 

1.7816 

1.1179 

, 36506-06 

. 38666-01 

.9663 

658.9620 

• 0017 

293.6690 

17.0138 

300.0266 

10,8505 

1.2803 

1.8271 

1.1363 

. 37256-06 

. 39366-01 

.9699 
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TABLE IV.- Continued 


S / R « 29.0000 


T 

V 

P 

h/RT 

a 

c /R 
P 

y 


z 


k 

''Pr 

110 . 212 A 

3.0551 

.0335 

9.1034 

116.0100 

4.3792 

1.3024 

1.2975 

.9963 

• 6644 E - 0 $ 

• 1 S 73 E -02 

1.4672 

120 . 212 <i 

2.2668 

,0492 

9.2649 

120.4311 

4.5599 

1.2877 

1.2024 

.99 59 ' 

. 72986-05 

• 26156-02 

1.2021 

130.2124 

1.6989 

.0711 

9.4327 

124.6490 

4.7397 

1.2747 

1.2689 

.9955 

. 79446-05 

• 33576-02 

1.0594 

140.2124 

1.2845 

.1013 

9.6066 

126.6874 

4.9186 

1.2629 

1.2566 

.9950 

. 85306-05 

• 41006-02 

.9724 

150.2124 

.9781 

.1424 

9,7066 

132.5651 

5.0967 

1.2524 

1.2453 

.9944 

. 92086-05 

. 46436-02 

.9154 

160.2124 

.7498 

.1980 

9.9726 

136.2975 

5.2738 

1.2428 

1.2351 

• 9938 

. 98276-05 

• 55876-02 

• 8763 

170.2124 

.5783 

.2725 

10.1645 

139.8965 

5.4501 

1,2342 

1.2256 

.9931 

• 10446-04 

. 63326-02 

.6486 

100.2124 

.4484 

,3718 

10.3621 

143.3720 

5.6255 

1.2264 

1.2168 

.9922 

. 11046-04 

. 70796-02 

• 8287 

190.2124 

.3494 

,5031 

10.5653 

146.7318 

5.8002 

1.2194 

1.2087 

.9913 

. 11636-04 

. 78276-02 

• 8142 

200.2124 

.2735 

.6757 

10.7740 

149.9820 

5.9741 

1.2130 

1,2011 

.9902 

. 12216-04 

. 85766-02 

• 8038 

210.2124 

.2151 

,9013 

10.9879 

153.1277 

6,1474 

1.2073 

1.1939 

.9890 

. 12796-04 

. 93286-02 

• 7963 

220.2124 

.1698 

1.1944 

11,2070 

156.1720 

6.3201 

1.2022 

1.1871 

.90 76 

. 13366-04 

• 10066-01 

.7912 

230,2124 

.1345 

1.5731 

11 . 4309 - 

159,1205 

6,4924 

1.1977 

1.1808 

.9660 

. 13926-04 

. 10846-01 

.7878 

240.2124 

.1070 

2.0600 

11.6595 

161.9733 

6.6644 

1.1930 

1.1747 

.9042 

. 14406-04 

• 11606-01 

• 7858 

250.2124 

.0854 

2.6830 

11.8923 

164.7336 

6.6364 

1.1905 

1.1689 

• 9821 

. 15046-04 

. 12376-01 

• 78 49 

260.2124 

.0664 

3,4735 

12.1292 

167.4057 

7.0084 

1.1877 

1.1635 

.9799 

. 15596-04 

• 13156-01 

.7850 

270.2124 

.0550 

4.4750 

12.3693 

169.9914 

7.1810 

1.1055 

1.1583 

.9773 

• 16146-04 

• 13936-01 

.7859 

200.2124 

.0444 

5.7361 

12.6136 

172.4960 

7.3543 

1.1840 

1.1534 

.9745 

. 16696-04 

. 14726-01 

.7875 

290.2124 

.0359 

7.3144 

12.8602 

174,9277 

7,5208 

1.1831 

1.1490 

.9714 

. 17246-04 

. 15536-01 

.7896 

300.2124 

.0292 

9.2776 

13.1092 

177.2981 

7.7049 

1.1029 

1.1449 

• 9661 

. 17796-04 

. 16346-01 

.7923 

310.2124 

.0238 

11,7064 

13.3601 

179.6234 

7.8831 

1.1835 

1.1414 

.9646 

. 18356-04 

. 17106-01 

.7956 

320.2124 

.0195 

14.6930 

13,6124 

181.9272 

6.0636 

1.1649 

1.1387 

.9609 

. 18926-04 

• 10036-01 

.7993 

330.2124 

.0161 

18.3427 

13,8655 

104.2426 

8,2478 

1.1872 

1.1369 

.9571 

. 19506-04 

. 18916-01 

.6035 

340.2124 

.0133 

22.7747 

14.1191 

186.6147 

8.4354 

1.1903 

1.1364 

.9535 

• 20096-04 

• 19826-01 

.8079 

350.2124 

.0110 

28,1224 

14.3726 

189.1036 

0.6271 

1.1945 

1.1377 

.9501 

. 20716-04 

. 20766-01 

.6131 

360.2124 

.0092 

34.5346 

14.6258 

191.7870 

8.6232 

1.1996 

1.1412 

.94 72 

. 21376-04 

. 21746-01 

• 8191 

370.2124 

.0077 

42.1769 

14.0785 

194,7627 

9.0237 

1.2057 

1.1476 

.9451 

. 22076-04 

. 22776-01 

.6263 

380.2124 

.0065 

51.2343 

15.1308 

198.1508 

9,2279 

1.2126 

1,1577 

.9442 

. 22036-04 

• 23656-01 

.8345 

390.2124 

.0056 

61.9155 

15.3829 

202.0945 

9.4347 

1.2202 

1.1724 

.9450 

. 23676-04 

• 25006-01 

• 8440 

400.2124 

.0047 

74.4769 

15.6353 

206.7629 

9.6426 

1.2283 

1,1929 

.9479 

. 24606-04 

. 26226-01 

.8547 

410.2124 

.0041 

89.1719 

15.8890 

212.3463 

9.8482 

1.2365 

1.2201 

.9537 

• 25636-04 

• 27526-01 

• 8665 

420.2124 

,0035 

106.3449 

16.1453 

219.0651 

10.0463 

1.2443 

1.2554 

.9629 

• 26786-04 

. 28916-01 

.8792 

430.2124 

.0031 

126.3993 

16.4058 

227.1717 

10.2366 

1,2513 

1.3004 

.9764 

. 28066-04 

. 30416-01 

• 6925 

440.2124 

.0027 

149,8306 

16.6725 

236.9599 

10,4147 

1.2569 

1.3568 

.9951 

. 29496-04 

. 32036-01 

.9059 

450.2124 

.0024 

177.2539 

16.9482 

248.7750 

10.5723 

1.2607 

1.4266 

1.0200 

. 31086-04 

. 3 > 78 6 -01 

.9190 

460.2124 

.0022 

209,4370 

17.2359 

263.0224 

10.7083 

1.2623 

1.5121 

1.0523 

. 32846-04 

. 35686-01 

• 9311 

470.2124 

.0019 

247.3376 

17.5394 

280.1612 

10.8211 

1.2617 

1.6160 

1.0934 

. 34766-04 

. 37736-01 

.9418 

480.2124 

• 0018 

292.1360 

17.8631 

300.6642 

10.9122 

1.2590 

1.7403 

1.1450 

. 36866-04 

. 39946-01 

.9515 

466.4234 

.0017 

324.0450 

18.0764 

315.2709 

10.9590 

1.2565 

1.6263 

1 . 1830 - 

. 38356-04 

• 41406-01 

.9590 



TABLE IV 


Continued 


s /K-29.S000 


T 

V 

P 

h/RT 

a 

Cp/R 

y 


z 

M 

k 


105.2014 

5.8656 

.0167 

9.0266 

113.7961 

4.2788 

1.3087 

1.3058 

.9978 

.6313E-05 

.15006-02 

1.7006 

115.2014 

4.3268 

.0248 

9.1854 

118.3446 

4.4584 

1.2931 

1.2900 

.9976 

.6970E-05 

.22426-02 

1.3097 

125.2014 

3.2263 

• 0361 

9.3505 

122.6776 

4.6369 

1.2791 

1.2758 

.9974 

.7620E-05 

.29836-02 

1.1190 

135.2014 

2.4279 

.0518 

9.5218 

126.8227 

4.8144 

1.2666 

1.2629 

.9971 

.0261E-O5 

.37256-02 

1.0007 

145.2014 

1.8421 

• 0733 

9.6994 

130.8014 

4.9907 

1.2554 

1.2513 

.9968 

.8893E-05 

.44676-02 

.9306 

155.2014 

1.4069 

• 1025 

9.6832 

134.6313 

5.1659 

1.2452 

1.2407 

.9964 

.9515E-05 

.52096-02 

.8914 

165.2014 

1.0815 

.1419 

10.0730 

138.3265 

5.3399 

1.2359 

1.2310 

.9960 

.1013E-04 

.59526-02 

.8584 

175.2014 

.8 360 

.1945 

10.2687 

141.8986 

5.5129 

1.2275 

1.2220 

.9955 

.10736-04 

.66966-02 

.8348 

165.2014 

.6495 

.2645 

10.4703 

145.3571 

5.6047 

1.2190 

1.2137 

.99 50 

.1133E-04 

.74406-02 

.6176 

195.2014 

.5070 

.3569 

10.6777 

148.7098 

5.8553 

1.2129 

1.2060 

.9944 

.11916-04 

.01066-02 

.0051 

205.2014 

.3975 

.4782 

10.8907 

151.9630 

6.0249 

1.2065 

1.1988 

.99 37 

.12496-04 

.09326-02 

.7960 

215.2014 

.3129 

.6366 

11.1091 

155.1221 

6.1935 

1.2008 

1.1921 

.9929 

.13066-04 

.96016-02 

.7894 

225.2014 

.2473 

.8422 

11.3329 

158.1914 

6.3610 

1.1955 

•1.1858 

.9919 

.13626-04 

.10436-01 

.7049 

235.2014 

.1961 

1.1080 

11.5618 

161.1746 

6.5276 

1.1908 

1.1799 

.9909 

.14186-04 

.11186-01 

.7019 

245.2014 

.1561 

1.4496 

11.7957 

164.0746 

6.6934 

1.1866 

1.1743 

.9897 

.14736-04 

.11946-01 

.7801 

255.2014 

.1246 

1.8871 

12.0343 

166.8941 

6.8585 

1.1829 

1.1690 

.9803 

.15276-04 

.12706-01 

.7792 

265.2014 

.0998 

2.4440 

12.2774 

169.6362 

7.0229 

1.1796 

1.1640 

.9868 

.15816-04 

.13466-01 

.7792 

275.2014 

.0803 

3.1487 

12.5247 

172.3043 

7.1869 

1.1768 

1.1592 

.9851 

.16356-04 

.14236-01 

.7798 

265.2014 

.0647 

4.0397 

12.7759 

174.9006 

7.3508 

1.1746 

1.1547 

.9832 

.16886-04 

.15016-01 

.7810 

295.2014 

.0524 

5.1580 

13.0307 

177.4310 

7.5148 

1.1728 

1.1506 

.9812 

. .17416-04 

.15796-01 

.7027 

305.2014 

.0425 

6.5550 

13.2886 

179.9023 

7.6791 

1.1715 

1.1467 

.9789 

.17946-04 

.16586-01 

.78 48 

315.2014 

.0346 

8.2916 

13.5494 

182.3236 

7.8441 

1.1709 

1.1433 

.9765 

.18406-04 

.17396-01 

.70 74 

325.2014 

.0283 

10.4391 

13.8125 

184.7092 

8.0102 

1.1708 

1.1403 

.9739 

.19016-04 

.10216-01 

.7903 

335.2014 

.0232 

13.0805 

14.0775 

187.0771 

8. 1778 

1.1713 

1.1379 

.9712 

.19566-04 

.19046-01 

.7935 

345.2014 

.0191 

16.3113 

14.3439 

189.4536 

8.3474 

1.1726 

1.1364 

.9605 

.20116-04 

.19906-01 

.7971 

355.2014 

.0158 

20.2404 

14.6114 

191.8736 

8.5194 

1.1746 

1.1359 

.9659 

.20686-04 

.20786-01 

.8010 

365.2014 

.0131 

24.9909 

14.8794 

194.3832 

8.6943 

1.1773 

1.1367 

.9635 

.21256-04 

.21686-01 

.8051 

375.2014 

.0110 

30.7007 

15.1476 

197.0422 

8.0725 

1.1809 

1.1392 

.9615 

.21856-04 

.22626-01 

.8098 

365.2014 

• 0092 

37.5240 

15.4159 

199.9262 

9.0540 

1.1052 

1.1440 

.9601 

.22496-04 

.23606-01 

.0153 

395.2014 

.0077 

45.6322 

15.6639 

203.1280 

9.2389 

1.1904 

1.1516 

.9597 

.23186-04 

.24626-01 

.8217 

405.2014 

.0066 

55.2167 

15.9519 

206.7594 

9.4267 

1.1963 

1.1627 

.9605 

.23926-04 

.25696-01 

.0290 

415.2014 

.0056 

66.4932 

16.2202 

210.9519 

9.6165 

1.2027 

1.1701 

.9630 

.24736-04 

.26826-01 

.8375 

425.2014 

• 0048 

79.7267 

16.4891 

215.8596 

9.0069 

1.2096 

1.1907 

.9677 

.25626-04 

.20026-01 

.8470 

435.2014 

.0042 

95.1697 

16.7597 

221.6517 

9.9956 

1.2165 

1.2254 

.9751 

.26616-04 

,29306-01 

.8576 

445.2014 

.0036 

113.1696 

17.0331 

228.5260 

10.1798 

1.2233 

1.2594 

.9859 

.27716-04 

,30676-01 

.8691 

455.2014 

.0032 

134.1242 

17.3109 

236.7080 

10.3564 

1.2295 

1.3020 

1.0007 

.28946-04 

.32136-01 

.0013 

465.2014 

• 0028 

158.5152 

17.5951 

246.4610 

10.5216 

1.2347 

1.3545 

1.0204 

.30316-04 

.3370t-01 

.8938 

475.2014 

• 0025 

186.9313 

17.8880 

258.0965 

10.6721 

1.2385 

1.4189 

1.0450 

.31826-04 

.35406-01 

.9063 

465.20X4 

.0022 

220.0988 

18.1925 

271.9830 

10.8048 

1.2407 

1.4970 

1.0780 

.33496-04 

.37236-01 

.9182 

499.2014 

• 9020 

258.9148 

18.5122 

280.5451 

10.9180 

1.2411 

1.5914 

1.1184 

.3531E-04 

.39206-01 

.9291 

509.2014 

• 0018 

304.4794 

18.8511 

300.2337 

11.0118 

1.2396 

1.7041 

1.1602 

.3729E-04 

.41336-01 

.9387 

514^7219 

• 0017 

355.3328 

19.1958 

330.2516 

11.0858 

1.2370 

1.8296 

1.2259 

,39456-04 

.43506-01 

.9490 
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TABLE IV.- Continued 


T 

V 

P 

h/RT 

a 

S / R - 30.0000 

yR 

y 


z 


k 

^Pr 

100*7696 

11.1023 

.008 5 

8.9593 

111.7523 

4.1935 

1.3152 

1.3135 

.9987 

. 6 O 10 E - O 5 

. 11716-02 

2.0356 

110.7696 

8.1448 

.0127 

9.1154 

116.4151 

4.3727 

1.2907 

1,2969 

.9986 

. 6679 E -05 

. 19126-02 

1.4429 

120.7696 

6.0448 

.0166 

9.2780 

120.8494 

4.5507 

1.2840 

1.2820 

.9905 

. 7333 E -05 

. 26536-02 

1.1861 

130.7696 

4.5303 

.0269 

9.4469 

125.0858 

4.7275 

1,2700 

1.2687 

,9903 

. 7977 E -05 

. 33946-02 

1.0496 

140.7696 

3.4249 

.0362 

9.6221 

129.1488 

4.9030 

1.2589 

1.2566 

.9981 

. 8613 E -05 

, 41366-02 

.9646 

150.7696 

2.6075 

.0538 

9.8036 

133.0577 

5,0773 

1.2402 

1.2456 

,9979 

. 9239 E -05 

. 48776-02 

.9086 

160.7696 

1.9984 

.0748 

9.9912 

136,0287 

5.2503 

1.2304 

1.2356 

.9977 

. 9856 E -05 

. 56196-02 

,8700 

170.7696 

1.5406 

.1031 

10.1849 

140.4746 

5.4221 

1.2295 

1.2264 

.9974 

. 1046 E -04 

. 63616-02 

• 8426 

180.7696 

1.1940 

.1408 

10.3846 

144.0063 

5.5925 

1.2214 

1.2179 

.9971 

. 1106 E -04 

. 71046-02 

.8227 

190.7696 

.9298 

.1907 

10.5902 

147.4328 

5.7616 

1.2140 

1.2100 

.9967 

. 11656-04 

. 78476-02 

.8061 

^ 00.7696 

.7273 

.2564 

10.6016 

150.7616 

5,9293 

1.2072 

1.2028 

.9963 

. 1223 E -04 

. 85916-02 

.7975 

210.7696 

.5713 

.3426 

11.0186 

153.9991 

6.0957 

1.2010 

1.1960 

.9959 

. 1280 E -04 

. 93366-02 

.7897 

220.7696 

.4505 

.4548 

11.2415 

157.1507 

6.2608 

1.1953 

1.1897 

.9953 

. 13376-04 

. 10086-01 

.7841 

230.7696 

.3565 

.6004 

11.4697 

160.2207 

6.4246 

1.1901 

1.1836 

.9947 

. 13926-04 

, 10836-01 

.7803 

240.7696 

.2831 

.7883 

11.7032 

163.2131 

6.5871 

1.1853 

1.1782 

,9940 

. 14476-04 

. 11586-01 

.7777 

250.7696 

.2255 

1.0297 

11.9419 

166.1312 

6,7484 

1.1810 

1.1729 

,9932 

. 1501 E -04 

. 12336-01 

.7762 

260.7696 

.1802 

1.3387 

12.1856 

168.9779 

6.9086 

1.1770 

1,1600 

.9923 

. 15556-04 

. 13006-01 

.7756 

270.7696 

.1445 

1.7317 

12.4341 

171.7564 

7,0677 

1.1735 

1,1633 

.9913 

, 16086-04 

. 13846-01 

.7756 

260.7696 

.1162 

2.2310 

12.6872 

174.4686 

7.2258 

1.1704 

1.1509 

,9902 

, 16606-04 

. 14606-01 

.7762 

290.7696 

.0937 

2.8613 

12.9446 

177.1164 

7.3830 

- 1.1677 

1,1548 

,9890 

. 17126-04 

. 15366-01 

.7772 

300.7696 

.0758 

3.6539 

13.2060 

179.7091 

7.5396 

1.1654 

1.1509 

.9876 

■ 1764 E -04 

. 16136-01 

.7707 

310*7696 

.0615 

4.6464 

13.4713 

182.2455 

7.6957 

1,1635 

1.1473 

.9861 

. 18156-04 

, 16916-01 

.7804 

320.7696 

.0500 

5.6636 

13.7400 

104.7336 

7.8515 

1.1621 

1.1440 

,9844 

, 18676-04 

. 17696-01 

.7825 

330.7696 

.0408 

7.4191 

14.0110 

187.1010 

8.0074 

1,1611 

1.1410 

.9027 

. 19186-04 

. 18496-01 

.7849 

340.7696 

.0335 

9.3157 

14.2063 

109.6014 

0.1635 

1.1605 

1.1305 

.9608 

. 19706-04 

. 19296-01 

.7875 

350.7696 

.0275 

11.6472 

14.5632 

192.0079 

0.3204 

1.1605 

1,1365 

,9789 

. 20226-04 

. 20116-01 

.7903 

360.7696 

.0227 

14.4989 

14.6420 

194.4219 

8,4782 

1.1611 

1.1351 

.9771 

. 20756-04 

. 20956-01 

.7934 

370.7696 

.0188 

17.9690 

15.1223 

196.0712 

0.6374 

1.1622 

1.1346 

.9753 

. 21296-04 

. 218 , 06-01 

.7968 

380.7696 

.0156 

22.1692 

15.4037 

199,3920 

0.7985 

1.1640 

1.1352 

.9736 

. 21846-04 

. 2 E ^ 86-01 

.0004 

390.7696 

• 0130 

27.2257 

15.6858 

202. 0300 

8.9616 

1.1664 

1.1371 

.9723 

, 22406-04 

. 23506-01 

.8041 

400.7696 

.0109 

33.2800 

15.9684 

204.8464 

9.1273 

1.1695 

1.1408 

.9716 

, 22986-04 

. 24526-01 

• 8083 

410.7696 

.0092 

40,4899 

16.2512 

207.9116 

9.2955 

1.1733 

1.1466 

.9715 

. 23616-04 

. 25496-01 

.0132 

420.7696 

.0078 

49.0314 

16.5342 

211.3142 

9.4661 

1.1777 

1.1551 

.9725 

. 24276-04 

. 26506-01 

.8169 

430.7696 

.0066 

59.1005 

16.8175 

215.1579 

9.6309 

1.1027 

1.1669 

.9740 

. 24996-04 

, 27576-01 

.8254 

440.7696 

.0057 

70.9171 

17.1014 

219.5631 

9.8131 

1.1802 

1.1028 

.9789 

, 25776-04 

. 28606-01 

.0329 

450.7696 

.0049 

84.7532 

17.3063 

224.6703 

9.9876 

1.1941 

1.2033 

.9850 

. 26636-04 

. 29876-01 

.8413 

460.7696 

.0042 

100.8572 

17.6732 

230.6295 

10.1604 

1.2001 

1.2295 

.9939 

, 27586-04 

. 31126-01 

.8508 

470.7696 

.0037 

119.5767 

17.9632 

237.6181 

10.3296 

1.2060 

1.2621 

1.0059 

. 20646-04 

. 32466-01 

.8611 

480.7696 

.0032 

141.3016 

18.2577 

245,8374 

10.4925 

1.2116 

1.3023 

1.0218 

. 29816-04 

. 33896-01 

.8721 

490.7696 

.0029 

166 . 496 a 

10.5584 

255.5222 

10.6462 

1.2164 

1.3513 

1.0421 

. 31126-04 

, 35426-01 

.8836 

500.7696 

.0025 

195.7231 

18.8678 

266.9518 

10,7079 

1.2201 

1.4107 

1.0678 

, 32556-04 

. 37066-01 

.0953 

510.7696 

.0023 

229.6631 

19.1083 

200.4584 

10.9148 

1.2227 

1.4822 

1.0998 

, 34146-04 

. 38026-01 

.9067 

520.7696 

.0021 

269.1514 

19.5232 

296.4299 

11.0251 

1.2237 

1.5680 

1.1391 

. 35876-04 

. 40726-01 

.9174 

530.7696 

.0019 

315.2057 

19.8763 

315,2902 

11.1182 

1.2233 

1.6701 

1.1871 

. 37746-04 

. 42766-01 

.9271 

540.7696 

.0017 

369.0461 

20.2520 

337,4415 

11.1958 

1.2215 

1.7901 

1.2451 

. 39046-04 

. 44956-01 

.9374 

543.8728 

.0017 

387.5493 

20.3738 

345,0316 

11.2172 

1.2208 

1.8310 

1.2654 

. 40556-04 

. 45656-01 

,9412 
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T 

V 

P 

h/RT 

a 

c/R 

p 

y 


z 


k 

Npr 

106.2207 

15.4326 

.0064 

9.0443 

114.3573 

4.2078 

1.3053 

1.3043 

.9992 

.6379E-05 

.1575E-02 

1.4410 

116.2207 

11.3941 

.0095 

9.2041 

118.8966 

4.4657 

1.2898 

1.2887 

• 9991 

.7036E-05 

•2315E-02 

1.2820 

126.220? 

8.5021 

.0138 

9.3703 

123.2260 

4.6424 

1.2759 

1.2747 

.9990 

•7685E-05 

. .30566-02 

1.1027 

136.2207 

6.4015 

.0198 

9.5428 

127.3725 

4.8178 

1.2634 

1.2621 

.9989 

.8324E-05 

•3797E-02 

• 9978 

1^6.2207 

4.8589 

.0260 

9.7217 

131.3579 

4.9919 

1.2521 

1.2506 

.9988 

.8955E-05 

.45386-02 

’ ,9305 

156.2207 

3.7123 

.0392 

9.9068 

135.1999 

5.1646 

1.2419 

1.2402 

.9987 

.9576E-05 

.5280E-02 

• 8849 

166.2207 

2.8540 

.0542 

10.0980 

138.9128 

5.3359 

1.2325 

1.2307 

.9985 

-.1019E-04 

.60216-02 

.6529 

176.2207 

2.2063 

.0743 

10.2954 

142.5089 

5.5058 

1.2240 

1.2220 

.9903 

.1079E-04 

.67636-02 

• 8298 

186.2207 

1.7142 

.1011 

10.4986 

145.9901 

5.6743 

1.2162 

1.2139 

.9981 

.1138E-04 

.75056-02 

.6130 

196.2207 

1.3379 

.1364 

10.7081 

149.3890 

5.0413 

1.2090 

1.2065 

.9979 

.1197E-04 

.82476-02 

• 8006 

206.2207 

1.0487 

.1829 

10.9233 

152.6888 

6.0068 

1.2024 

1.1996 

.9976 

.1254E-04 

.89906-02 

.7916 

216.2207 

.8252 

.243b 

11.1443 

155.9036 

6.1709 

1.1963 

1.1931 

.9973 

.1311E*04 

.97336-02 

• 7850 

226.2207 

.6518 

.3226 

11.3709 

159.0387 

6#3334 

1.1908 

1.1071 

.9970 

.1366E-04 

.10486-01 

• 7802 

236.2207 

.5166 

.4249 

11.6031 

162.0987 

6.4944 

1.1856 

1.1015 

.9966 

.14216-04 

.11226-01 

• 7770 

2^6.2207 

.4107 

.5567 

11,8407 

165.0874 

6.6539 

1.1009 

1.1763 

.9961 

.14766-04 

.11976-01 

.7749 

256.2207 

.3275 

.7262 

12.0836 

166.0081 

6.8119 

1.1765 

1.1713 

.9956 

.1529E-04 

.12726-01 

.7737 

266.2207 

.2620 

.9426 

12.3316 

170.0643 

6.9685 

1.1725 

1.1667 

.9950 

.1582E-04 

.13476-01 

.7733 

276.2207 

.2103 

1.2176 

12.5047 

173.6589 

7,1237 

1.1639 

1.1623 

.9943 

.16346-04 

.14226-01 

.7734 

206.2207 

.1692 

1.5670 

12.0426 

176.3941 

7.2775 

1.1656 

1.1501 

.9936 

.1606E-O4 

.14976-01 

.7740 

296.2207 

.1365 

2.0083 

13.1051 

179.0730 

7.4300 

1.1626 

1.1542 

.9928 

.1737E-04 

•1573f-01 

• 7750 

306.2207 

.1105 

2.5636 

13.3721 

181.6986 

7.5613 

1.1600 

1.1506 

.9919 

.17076-04 

•14496-01 

.7763 

316.2207 

.0896 

3.2597 

13.6432 

104.2745 

7.7315 

1.1577 

1.1472 

• 9909 

.18386-04 

•17256-01 

.7779 

326.2207 

.0729 

4.1290 

13.9103 

186.6050 

7.8608 

1.1558 

1.1440 

.9898 

.1808E-O4 

•18026-01 

• 7797 

336.2207 

.0595 

5.2100 

• 14.1971 

189.2956 

8.0294 

1.1542 

1.1411 

.9886 

.19376-04 

.18806-01 

.7817 

3A6.2207 

.0487 

6.5490 

14.4792 

191.7536 

8.1773 

1.1530 

1.1386 

.9874 

.1987E-04 

.19596-01 

.7839 

356.2207 

.0399 

8.2006 

14.7643 

194.1886 

8.3250 

1.1522 

1.1363 

.9861 

.20376-04 

.20386-01 

• 7062 

366.2207 

.0329 

10.2290 

15.0521 

196.6132 

8.4726 

1.1518 

1.1346 

.9848 

.208BE-04 

.21186-01 

.7687 

376.2207 

.0271 

12.7089 

15.3423 

199.0440 

8.6204 

1.1518 

1.1334 

.9835 

.2130E-O4 

.22006-01 

.7914 

366.2207 

.0225 

15.7266 

15.6343 

201.5032 

8.7687 

1.1523 

1.1329 

.9823 

.21906-04 

.22846-01 

.7943 

396.2207 

.0187 

19.3810 

15.9280 

204.0189 

8.9179 

1.1533 

1.1332 

.9813 

.22426-04 

.23696-01 

.7973 

^06.2207 

.0156 

23.7060 

16.2229 

206.6275 

9.0684 

1.1549 

1.1346 

..9806 

.22956-04 

.24566-01 

.6005 

^16.2207 

.0131 

29.0691 

16.5187 

209.3747 

9.2203 

1.1570 

1.1374 

.9802 

.2349E-04 

•25466-01 

.8037 

A26.2207 

.0110 

35.3712 

16.8151 

212.3171 

9.3739 

1.1596 

1.1418 

.9805 

.24066-04 

.26396-01 

.8074 

^36.2207 

.0093 

‘2.0526 

17.1121 

215. 5233 

9.5293 

1.1629 

1.1483 

.9816 

.24666-04 

.27356-01 

.8117 

4A6.2207 

.0079 

51.6903 

17.4095 

219.0749 

9.6864 

1.1667 

1.1574 

.9037 

.25306-04 

.28366-01 

• 8166 

<♦56.2207 

.0068 

62.0817 

17.7075 

223.0671 

9.0450 

1.1710 

1.1695 

.9072 

.26006-04 

.29416-01 

• 8222 

<♦66.2207 

.0050 

74.2470 

16.0064 

227.6086 

10.0044 

1.1757 

1.1853 

.9924 

.26756-04 

.30516-01 

.8287 

476.2207 

.0050 

00.4596 

18.30*65 

232.8266 

10.1639 

1.1808 

1.2054 

.9996 

.27576-04 

.31676-01 

• 8361 

486.2207 

.0044 

104.9596 

10.6009 

238.6524 

10.3219 

1.1861 

1.2304 

1.0094 

.28486-04 

.32896-01 

.8443 

496.2207 

.0038 

124.0883 

10.9145 

245.8437 

10.4767 

1.1913 

1.2612 

1.0223 

,29486-04 

.34196-01 

.8534 

506.2207 

.0034 

146.2208 

19.2245 

253.9774 

10.6265 

1.1963 

1.2907 

1.0366 

.30606-04 

.35586-01 

.8632 

516.2207 

.0030 

171.7977 

19.5406 

263.4590 

10.7607 

1.2007 

1.3439 

1.0591 

.31026-04 

.37066-01 

.6736 

526.2207 

.0026 

201.3429 

19.8648 

274.5350 

10.9011 

1.2045 

1.3980 

1.0045 

.33186-04 

.38646-01 

.6843 

536.2207 

.0024 

235.4855 

20.1994 

287.4987 

11.0213 

1.2073 

1.4627 

1.1155 

.34676-04 

•40346-01 

• 6950 

546.2207 

.0021 

274.9860 

20.5476 

302.6945 

11.1274 

1.2009 

1.5398 

1.1532 

.36306-04 

.42156-01 

.9053 

556.2207 

.0019 

320.7649 

20.9125 

320.5128 

11.2183 

1.2093 

1.6311 

1.1986 

.30076-04 

.44106-01 

.9148 

566,2207 

.0018 

373.9253 

21.2982 

341.3479 

11.2945 

1.2086 

1.7385 

1.2530 

.39986-04 

.46186-01 

• 9236 

573.9314 

.0017 

420.7613 

21.6125 

359.6787 

11.3447 

1.2073 

1.8327 

1.3020 

.41656-04 

.47886-01 

.9324 
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T 

V 

P 

h/RT 

a 

c/R 

P 

r 


z 

M 

k 

K 

Pr 

122.0990 

15.4320 

• 0074 

9.3149 

121.8351 

4.5611 

1.2600 

1.2792 

• 9994 

•7470E-05 

•2810E-02 

1.1506 

132.6990 

11.5640 

.0107 

9.4855 

126.0439 

4.7565 

1.2670 

1.2662 

• 9994 

.8113E-05 

•3550E-02 

1.0267 

142.8990 

8.7703 

• 0152 

9.6624 

130.0857 

4.9305 

1.2553 

1.2544 

.9993 

•8746E-05 

•4291E-02 

.9493 

152.699U 

6.6853 

.0213 

9.8456 

133.9793 

5.1032 

1.2447 

1.2437 

.9992 

.9370E-05 

•5032E-02 

.8977 

162.6990 

5.1291 

.0296 

10.0350 

137.7404 

5.2744 

1.2350 

1.2339 

.9991 

.9984E-05 

.5773E-02 

.8617 

172.8990 

3.9576 

.0407 

10.2306 

141.3820 

5.4442 

1.2262 

1.2250 

• 9990 

.1059E-04 

•6514E-02 

• 8360 

182.6990 

3.0695 

• 0555 

10.4322 

144.9149 

5.6124 

1.2181 

1.2167 

.9969 

.1118E-04 

•7256E-02 

• 8173 

192.8990 

2.3919 

.0751 

10.6399 

146.3483 

5.7791 

1.2106 

1.2091 

• 9988 

•1177E-04 

•7997E-02 

.8036 

202.8990 

1.6720 

.1009 

10.8535 

151.6900 

5.9442 

1.2038 

1.2021 

• 9986 

•1235E-04 

•8739E-02 

• 7935 

212.8990 

1.4710 

.1347 

11.0730 

154.9469 

6.1076 

1.1975 

1.1956 

• 9984 

•1292E-04 

•9481E-02 

.7860 

222.6990 

1.1602 

.1788 

11.2983 

156.1246 

6.2697 

1.1916 

1.1895 

.9982 

.1348E-04 

•1022E-01 

.7807 

232.699U 

.9182 

.2360 

11.5292 

161.2282 

6.4300 

1.1862 

1.1838 

• 9980 

•1403E-04 

•1097E-01 

.7769 

242.6990 

.7291 

.3099 

11.7657 

164.2621 

6.5886 

1.1812 

1.1785 

.9977 

.1457E-04 

•1171E-01 

.7744 

252.6990 

.5808 

• 4049 

12.0077 

167.2301 

6.7456 

1.1766 

1.1736 

.9974 

•1511E-04 

•1246E-01 

.7728 

262.8990 

.4639 

.5268 

12.2551 

170.1356 

6.9009 

1.1723 

1.1689 

.9971 

•1563E-04 

•1320E-01 

.7721 

272.8990 

.3718 

• 6821 

12.5077 

172.9819 

7.0546 

1.1684 

1.1645 

.9967 

.1615E-04 

•1395E-01 

.7719 

282.6990 

.2987 

.8798 

12.7655 

175.7715 

7.2066 

1.1647 

1.1604 

.9963 

•1667E-04 

•1470E-01 

.7722 

292.8990 

.2406 

1.1301 

13.0282 

•178.5073 

7.3569 

1.1614 

1.1565 

.9958 

.1718E-04 

•1545E-01 

.7729 

302.8990 

.1943 

1.4462 

13.2957 

181.1919 

7.5057 

1.1564 

1.1528 

.9952 

.1768E-04 

•1620E-01 

.7740 

312.6990 

.1574 

1.8437 

13.5678 

183.8280 

7.6530 

1.1556 

1.1494 

• 9946 

•1818E>04 

.1695E-01 

.7753 

322.6990 

.1276 

2.3419 

13.8444 

186.4167 

7.7987 

1.1531 

1.1462 

• 9940 

.1867E-04 

.1771E-01 

.7767 

332.8990 

• 1040 

2.9642 

14.1253 

188.9672 

7.9431 

1.1509 

1.1432 

.9932 

.1916B-04 

•1847E-01 

.7784 

342.6990 

• 0849 

3.7386 

14.4102 

191.4779 

8.0862 

1.1490 

1.1404 

.9925 

.1965E-04 

•1924E-01 

.7802 

352.6990 

• 0694 

4.6969 

14.6988 

193.9557 

8.2281 

1.1474 

1.1379 

.9917 

•2013E-04 

•2001E-01 

• 7821 

362.6990 

.0570 

5.6851 

14.9910 

196.4073 

8.3691 

1.1461 

i.1357 

.9908 

.2061E-04 

•2079E-01 

.7841 

372.6990 

.0469 

7.3450 

15.2863 

198.8408 

8.5091 

1.1451 

1.1338 

.9899 

•2110E-04 

.2157E-01 

.7862 

382.8990 

.0387 

9.1347 

15.5846 

201.2673 

8.6486 

1.1445 

1.1322 

.9891 

•2158E-04 

•2237E-01 

• 7884 

392.6990 

.0320 

11.3196 

15.8855 

203.7006 

8.7877 

1.1442 

1.1312 

.9883 

.2207E-04 

.2317E-01 

.7908 

402.6990 

.0265 

13.9761 

16.1887 

206.1587 

8.9266 

1.1443 

1.1307 

.9875 

. 2 25 6 E -04 

•2399E-01 

• 7932 

412.6990 

.0221 

17.1919 

16.4938 

208.6647 

9.0656 

1.1448 

1.1310 

.9870 

•2306E-04 

•2482E-01 

.7957 

422.8990 

• 0185 

21.0673 

16.8005 

211.2477 

9.2051 

1.1457 

1.1321 

.9867 

.2357E-04 

•2567E-01 

.7984 

432.6990 

.0155 

25.7162 

17.1085 

213.9443 

9.3452 

1.1471 

1.1343 

.9867 

•2409E-04 

•2655E-01 

.8011 

442.8990 

• 0130 

31.2670 

17.4175 

216.7996 

9.4661 

1.1490 

1.1378 

• 9873 

•2462E-04 

•2744E-01 

• 8039 

452.6990 

• 0110 

37.8635 

17.7274 

219.6681 

9.6281 

1.1514 

1.1430 

• 9885 

•2517E-04 

•2837E-01 

.8071 

462.6990 

.0094 

45.6657 

18.0380 

223.2153 

9.7713 

1.1542 

1.1502 

• 9906 

.2575E-04 

•2932E-01 

• 8107 

472.8990 

.0060 

54.8519 

18.3493 

226.9173 

9.9155 

1.1576 

1.1599 

.9937 

•2637E-04 

•3032E-01 

• 8149 

482.8990 

.0068 

65.6197 

18.6614 

231.0619 

10.0605 

1.1613 

1.1723 

.9983 

. 2 704 E -04 

•3135E-01 

.6197 

492.6990 

.0059 

78.2099 

18.9746 

235.7516 

10.2059 

1.1655 

1.1882 

1.0045 

•2777E-04 

•3244E-01 

.8253 

502.8990 

.0051 

92.8354 

19.2895 

241.0920 

10.3508 

1.1699 

1.2080 

1.0128 

.2856E-04 

•33588-01 

• 6316 

512.8990 

.0045 

109.7886 

19.6068 

247.2085 

10.4942 

1.1745 

1.2323 

1.0235 

•2943E-04 

•347tE-01 

• 6388 

522.8990 

• 0039 

129.3849 

19.9273 

254.2385 

10.6346 

1.1792 

1.2617 

1.0371 

•3039E-04 

•3606E-01 

• 8467 

532.8990 

.0034 

1'51.9860 

20.2522 

262.3384 

10.7708 

1.1837 

1.2971 

1.0540 

•3145E-04 

•3741E-01 

• 8554 

542.6990 

.0031 

178.0113 

20.5832 

271.6898 

10.9005 

1.1878 

1.3392 

1.0747 

•3261E-04 

•3tt4E-01 

• 8646 

552.6990 

.0027 

207.9527 

20.9219 

282.6083 

11.0219 

1.1914 

1.3892 

1.0999 . 

•3390E-04 

•4037E-01 

• 8742 

562.6990 

.0024 

242.3929 

21.2705 

295. 0521 

11.1329 

1.1943 

1.4484 

1.1303 

•3531E-04 

•4^01E-01 

• 8840 

572.6990 

.0022 

282.0281 

21.6317 

309.6287 

11.2318 

1.1963 

1.5184 

1.1666 

.3684E-04 

•4375E-01 

• 6935 

582.8990 

.0020 

327.6934 

22.0085 

326.5905 

11.3174 

1.1973 

1.6009 

1.2099 

•3851E-04 

•4562E-01 

.9026 

588 .6669 

• 0019 

358.3392 

22.2431 

338.0472 

11.3622 

1.1974 

1.6570 

1.2396 

.3957E-04# 

•4679E-01 

.9077 
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TABLE IV.- Continued 


S /R>31.$000 


T 

V 

P 

h/RT 

a 

c /R 
P 

y 


z 

M 

k 

^Pr 

140.5155 

15.4380 

.0085 

9.6201 

129.1568 

4.8870 

1.2577 

1.2572 

.9996 

.6596E-05 

.4114E-02 

.9646 

150.5155 

11.7488 

.0119 

9.0019 

133.0876 

5.0597 

1.2468 

1.2462 

.9995 

.9222E-05 

.4055E-O2 

.9079 

160.5155 

9.0016 

.0166 

9.9900 

136.8829 

5.2309 

1.2369 

1.2363 

.9995 

.9039E-O5 

•P596E-02 

.0688 

170.5155 

6.9360 

.0229 

10.1842 

140,5566 

5.4007 

1.2279 

1.2271 

.9994 

.1045E-04 

.6337E-02 

.8410 

180.5155 

5.3729 

.0313 

10.3846 

144.1199 

5.5606 

1.2196 

1.2168 

.9994 

.1104E-04 

.7O70E-O2 

.8208 

190.5155 

4,1020 

.0424 

10.5910 

147.5825 

5.7354 

1.2119 

1.2110 

.9993 

.1163E-04 

.78196-02 

.8060 

200.5155 

3.2694 

.0571 

10.8034 

150.9528 

5.9004 

1,2049 

1.2039 

,9992 

.1221E-04 

.8560E-02 

.7951 

210.5155 

2.5663 

,0764 

11.0218 

154.2378 

6.0638 

1.1984 

1.1973 

.9991 

.1278E-04 

.93026-02 

.7871 

220.5155 

2.0221 

.1016 

11.2459 

157.4437 

6.2255 

1.1924 

1.1912 

.9990 

.1334E-04 

.10046-01 

.7813 

230.5155 

1.5989 

.1343 

11.4759 

160.5759 

6.3854 

1.1868 

1.1854 

.9980 

.1309t-O4 

.10796-01 

. 7771 

240.5155 

1.2684 

.1766 

11.7115 

163.6390 

6.5436 

1.1817 

1.1001 

.9907 

.1444E-04 

.11536-01 

.7743 

250.5155 

1.0094 

.2310 

11.9527 

166.6373 

6.7001 

1.1769 

1.1751 

.9965 

.1497E-04 

.12276-01 

. 7724 

260.5155 

.8055 

.3010 

12.1994 

169.5742 

6.0548 

1.1724 

1.1704 

.9903 

.1550E-04 

.13016-01 

.7714 

270.5155 

• 6446 

.3904 

12.4515 

172.4533 

7.0076 

1.1603 

1.1660 

.9900 

. 1602E-04 

.1376E-01 

.7711 

260.5155 

.5178 

.5040 

12.7009 

175.2775 

7.1507 

1.1645 

1.1619 

.9970 

.1654E-04 

.14506-01 

.7712 

290.5155 

.4166 

.6486 

12.9714 

170.0494 

7.3079 

1.1609 

1.1500 

.9975 

.1705E-04 

.15256-01 

.7718 

300.5155 

.3361 

.8312 

13.2390 

180.7717 

7.4554 

1.1576 

1.1543 

.9972 

.1755E-04 

.16006-01 

.7726 

310.5155 

.2719 

1.0615 

13.5115 

103.4469 

7.6010 

1.1546 

1.1509 

.9968 

.1804E-04 

.16746-01 

.7737 

320.5155 

• 2204 

1.3508 

13.7887 

186.0775 

7.7448 

1.1518 

1.1476 

.9964 

• . 1853E-04 

.17496-01 

.7750 

330.5155 

.1792 

1.7130 

14.0705 

180.6662 

7.0869 

1.1492 

1.1446 

.9960 

.1902E-04 

.18256-01 

.7765 

340.5155 

.1460 

2.1651 

14.3560 

191.2159 

8.0273 

1.1469 

1.1418 

.9955 

.1950E-04 

.19006-01 

.7781 

350.5155 

.1192 

2.7276 

14.6473 

193.7299 

8.1661 

1.1440 

1.1391 

.Q950 

.1997E-04 

.19766-01 

.7797 

360.5155 

.0976 

3.4249 

14.9419 

196.2121 

6.3032 

1.1430 

1.1367 

.9945 

.2045E-04 

.20526-01 

,7815 

37J0.5155 

.0801 

4,2867 

15.2402 

198.6673 

8.4389 

1.1414 

1.1345 

.9939 

.2092E-04 

.21296-01 

.7033 

380.5155 

.0659 

5.3480 

15.5422 

201.1013 

8.5732 

1.1401 

1.1326 

,9933 

.2139E-04 

.22066-01 

.78p1 

390.5159 

.0944 

6.6506 

15.0475 

203.5218 

6.7063 

1.1390 

1.1309 

.9928 

.2186E-04 

.22046-01 

.7870 

400. 9199 

.0449 

8.2434 

16.1550 

205.9360 

8.6363 

1.1382 

1.1297 

.9922 

.2232E-04 

.23636-01 

.7889 

410.9199 

• 0373 

10.1842 

16.4670 

208.3620 

8.9694 

1.1378 

1.1208 

.9910 

.22806-04 

.24426-01 

.7909 

4M.9199 

• 0310 

12.5390 

16.7806 

210.8090 

9.0998 

1.1376 

1.1284 

.9914 

.2327E-04 

.2523t-01 

.7929 

430.5155 

.0259 

15.3877 

17.0964 

213.2980 

9.2297 

1.1370 

1.1206 

.9912 

.2375E-04 

.26056-01 

.7950 

440.5155 

.0216 

18.8166 

17.4141 

215.8532 

9.3593 

1.1303 

1.1295 

.9912 

.2424E-04 

.26886-01 

.7972 

450.5155 

.0162 

22.9200 

17.7335 

218. 5041 

9.4088 

1.1392 

1.1314 

.9916 

.2473E-04 

.2773E-01 

.7994 

460.5155 

.0153 

27.0363 

18.0541 

221.2075 

9.6165 

1.1405 

1.1343 

.9923 

. 2523E-0‘» 

.20606-01 

.8017 

470.5155 

.0129 

33.6706 

18.3759 

224.2475 

9.7406 

1.1422 

1.1385 

.9937 

.2575E-04 

.29496-01 

.8040 

480.5155 

.0110 

40.5747 

10.6987 

227.4369 

9.0791 

1.1443 

1.1444 

.9957 

.2628E-04 

.30416-01 

. 8066 

490.5155 

.0094 

48.7091 

19.0224 

230.9176 

10.0102 

1.1469 

1.1522 

.9907 

.2685E-04 

.31376-01 

.8096 

500.5155 

• 0080 

58.2513 

19.3469 

234.7609 

10.1416 

1.1490 

1.1623 

1.0020 

.2745E-04 

.32356-01 

.0131 

510.5155 

• 0069 

69.3983 

19.6726 

239.0478 

10.2733 

1.1532 

1.1751 

1.0003 

.201OE-O4 

.33306-01 

.6171 

520.5155 

• 0060 

82.3919 

19,9995 

243.8726 

10.4049 

1.1568 

1.1911 

1.0155 

.208OE-O4 

.34456-01 

.0218 

530.5155 

.0052 

97.4367 

20.3283 

249.3205 

10.5356 

1.1608 

1.2106 

1.0246 

.2957E-04 

.35536-01 

.8271 

540.5155 

• 0045 

114.8215 

20.6597 

255.5284 

10.6645 

1.1649 

1.2342 

1.0361 

.3040E-04 

,36766-01 

.0332 

550.5155 

.0040 

134,8524 

20.9943 

262.5942 

10.7900 

1.1690 

1.2624 

1,0503 

.31326-04 

,38006-01 

.8400 

960.5155 

• 0035 

157.8768 

21.3335 

270.6637 

10.9129 

1.1731 

1.2959 

1,0676 

.3233E-04 

.39326-01 

.8475 

570.5155 

.0031 

184.2923 

21.6784 

279.8964 

11.0295 

1.1769 

1.3354 

1.0005 

.33436-04 

.40726-01 

.0556 

580.5155 

. .0028 

214.5592 

22.0308 

290.4809 

11.1388 

1.1804 

1.3810 

1.1135 

.34656-04 

.42206-01 

.8641 

588.6889 

.0026 

243.2543 

22.3330 

300.5470 

11.2235 

1.1829 

1.426,8 

1.1300 

.3576E-04 

.43516-01 

.8713 
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TABLE IV . • Continued 


S /R-32.0000 


T 

V 

P 

h/RT 

a 

c/R 

P 

y 


z 

4 

k 


159.0088 

15.4425 

.0096 

9.9617 

136.3356 

5.2036 

1.2381 

1.2378 

.9997 

. 97462-05 

• 54846-02 

.8737 

169.0088 

11.8921 

.0132 

10.1550 

140.0296 

5.3733 

1.2290 

1.2285 

.9997 

. 1035 E -04 

. 62246-02 

• 8444 

179.0068 

9.2029 

.0181 

10.3546 

143.6120 

5.5414 

1.2205 

1.2201 

.9996 

. 1095 E -04 

. 69656-02 

.8233 

189.0088 

7.1575 

• 0246 

10.5602 

147.0930 

5.7080 

1.2128 

1.2123 

.9996 

. 1154 E -04 

. 77066-02 

.8077 

199.0088 

5.5918 

• 0332 

10.7718 

150.4811 

5.8729 

1.2056 

1.2051 

.9995 

. 1212 E .-04 

. 84476-02 

.7963 

209.0086 

4.3864 

.0444 

10.9894 

153.7836 

6.0362 

1.1991 

1.1984 

.9995 

. 1269 E -04 

. 91886-02 

.7878 

219.0088 

3.4540 

.0591 

11.2129 

157.0069 

6.1977 

1.1929 

1.1922 

.9994 

. 1326 E -04 

. 99296-02 

.7817 

229.0068 

2.7295 

.0782 

11.4422 

160.1566 

6.3575 

1.1873 

1.1865 

.9993 

• 1381 E -04 

. 10676-01 

.7773 

239.0066 

2.1641 

.1029 

11.6772 

163.2376 

6.5155 

1.1820 

1.1611 

.9992 

. 14366-04 

. 11416-01 

.7742 

249.0088 

1.7212 

.1348 

11.9179 

166.2542 

6.6717 

1.1771 

1.1761 

.9991 

. 14896-04 

. 12156-01 

.7723 

. 259.0088 

1.3727 

.1757 

12.1641 

169.2103 

6.8260 

1.1726 

1.1714 

.9990 

. 1542 E -04 

. 12906-01 

.7711 

269.0068 

1.0981 

• 2281 

12.4158 

172.1093 

6.9785 

1.1683 

1.1670 

.9988 

. 1594 E -04 

. 13646-01 

.7706 

279.0068 

.6612 

• 2946 

12.6729 

174.9544 

7.1290 

1.1643 

1.1628 

.9987 

. 1646 E -04 

• 14366-01 

.7706 

219.0088 

.7087 

.3797 

12.9353 

177.7483 

7.2776 

1.1607 

1.1589 

.9985 

. 16966-04 

. 19136-01 

.7711 

299.0088 

.5714 

.4871 

13.2028 

180.4936 

7.4243 

1.1572 

1.1553 

.9983 

. 17466-04 

. 15876-01 

.7718 

309.0088 

• 4618 

• 6226 

13.4754 

183.1929 

7.5690 

1.1540 

1.1518 

.9981 

. 17966-04 

• 16626-01 

.7729 

319.0088 

• 3742 

.7932 

13.7529 

185.8486 

7.7118 

1.1510 

1.1486 

.9979 

. 18456-04 

• 17366-01 

.7741 

329.0088 

.3039 

1.0071 

14.0353 

188.4628 

7.8526 

1.1483 

1.1455 

.9976 

. 1893 E -04 

. 18116-01 

.7764 

339.0088 

.2473 

1.2745 

14.3223 

191.0381 

7.9914 

1.1457 

1.1426 

.9973 

. 1941 E -04 

. 18866-01 

.7769 

349.0088 

• 2016 

1.6078 

14.6138 

193.5770 

8.1283 

1.1434 

1.1399 

.9970 

. 1988 E -04 

. 19616-01 

.7784 

359.0088 

• 1650 

2.0220 

14.9097 

196.0823 

8.2633 

1.1412 

1.1374 

.9967 

. 20356-04 

. 20366-01 

.7800 

369.0088 

.1352 

2.5351 

15.2099 

198.5572 

8.3965 

1.1393 

1.1351 

.9963 

. 20816-04 

. 21126-01 

.7816 

379.0088 

.1111 

3.1666 

15.5140 

201.0053 

8.5278 

1.1376 

1.1330 

.9960 

. 2127 E -04 

. 21686-01 

.7832 

389.0068 

.0914 

3.9490 

15.8219 

203.4312 

8.6574 

1.1361 

1.1311 

.9956 

. 21736-04 

. 22646-01 

.7849 

399.0088 

.0755 

4.9067 

16.1335 

205.8402 

8.7652 

1.1348 

1.1294 

.9952 

. 22186-04 

. 23416-01 

.7865 

409.0088 

.0624 

6.0783 

16.4484 

208.2392 

8.9116 

1.1337 

1.1280 

.9949 

. 22646-04 

. 24186-01 

.7881 

419.0068 

.0518 

7.5070 

16.7664 

210.6364 

9.0364 

1.1328 

1 . 1269 . 

.9946 

. 23096-04 

. 24966-01 

.7898 

429.0068 

.0430 

9.2431 

17.0874 

213.0424 

9.1600 

1.1322 

1.1262 

.9944 

. 23556-04 

. 25756-01 

.7914 

439.0086 

.0359 

11.3457 

17.4110 

215.4701 

9.2823 

1.1319 

1.1259 

.9943 

. 24016-04 

. 26546-01 

.7931 

449.0086 

.0300 

13.8827 

17.7369 

217.9357 

9.4037 

1.1319 

1.1261 

.9943 

. 24476-04 

. 27356-01 

.7947 

459.0088 

• 0251 

16.9325 

18.0650 

220.4594 

9.5242 

1.1321 

1.1269 

.9946 

. 24936-04 

. 28176-01 

.7964 

469.0068 

.0211 

20.5848 

18.3948 

223.0659 

9.6441 

1.1326 

1.1285 

.9952 

. 25416-04 

. 29006-01 

.7982 

479.0088 

.0178 

24.9413 

18.7263 

225.7851 

9.7635 

1.1335 

1.1310 

.9961 

. 25896-04 

. 29856-01 

.7999 

489.0086 

.0151 

30.1167 

19.0591 

223.6534 

9.8827 

1.1347 

1.1346 

.9975 

. 26386-04 

. 30726-01 

.8016 

499.0088 

.0126 

36.2395 

19.3931 

231.7140 

10.0016 

1.1363 

1.1395 

.9996 

. 26886-04 

. 31616-01 

.8034 

509.0068 

.0109 

43.4533 

19.7282 

235.0176 

10.1205 

1.1383 

1.1459 

1.0024 

. 27406-04 

. 32536-01 

.6054 

519.0068 

.0094 

51.9171 

20.0642 

238.6225 

10.2394 

1.1406 

1.1543 

1.0061 

. 27966-04 

. 33486-01 

.8078 

529.0066 

.0081 

61.6069 

20.4014 

242.5953 

10.3580 

1.1432 

1.1648 

1.0110 

. 28546-04 

. 34456-01 

.6106 

539.0088 

.0070 

73.3172 

20.7398 

247.0102 

10.4764 

1.1462 

1.1778 

1.0174 

. 29176-04 

. 35476-01 

.8138 

549.0068 

.0061 

86.6893 

21.0797 

251.9542 

10.5942 

1.1495 

1.1938 

1.0253 

. 29856-04 

. 36536-01 

.8176 

559.0088 

.0053 

102.1164 

21.4216 

257.5089 

10.7106 

1.1530 

1.2130 

1.0352 

. 30586-04 

. 37646-01 

• 8221 

569.0068 

• 0046 

1 19.8823 

21.7661 

263.7756 

10.8252 

1.1567 

1.2359 

1.0473 

. 31386-04 

. 38806-01 

.8271 

579.0006 

.0041 

140.2816 

22.1141 

270.8620 

10.9370 

1.1604 

1.2630 

1.0620 

. 32266-04 

. 40026-01 

• 6328 

960.6609 

.0036 

163.3459 

22.4621 

278.7860 

11.0437 

1.1641 

1.2944 

1.0793 

. 33216-04 

. 41296-01 

.6390 
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TABLE IV 


Continued 


s /R-32,$000 


T 

V 

P 

h/RT 

a 

Cp/R 

y 


z 


k 

^Pr 

178.3128 

15.4476 

,0108 

10.3408 

143.3795 

5.5285 

1.2210 

1.2207 

.9998 

. 10916-04 

. 69136-02 

.8244 

188.3128 

12.0084 

.0146 

10.5461 

146.0695 

5.6950 

1.2132 

1.2128 

.9997 

. 11506-04 

♦ 76546-02 

.6085 

198.3128 

9.3782 

.0197 

10.7574 

150,2664 

5.8599 

1.2060 

1.2056 

.9997 

, 12006-04 

'. 83956-02 

.7968 

208.3128 

7.3544 

.0264 

10.9747 

153.5777 

6.0230 

1,1993 

1.1989 

.9997 

, 12656-04 

. 91366-02 

• 7882 

218.3128 

5.7894 

.0351 

11.1979 

156,8098 

6.1845 

1.1932 

1.1927 

.9996 - 

, 13226-04 

. 98766-02 

.7819 

228.3128 

4.5737 

.0465 

11.4269 

159.9606 

6.3441 

1.1874 

1.1869 

.9996 

. 13776-04 

. 10626-01 

.7773 

238 .3128 

3.6253 

.0613 

11.6616 

163,0589 

6.5020 

i .1821 

1,1816 

.9995 

. 14326-04 

• 11366-01 

.7742 

2 ^ 8.3128 

2.8026 

.0803 

11.9021 

166,0852 

6.6579 

1.1772 

1.1765 

.9995 

. 14856-04 

. 12106-01 

.7721 

258.3128 

2.2981 

.1047 

12.1482 

169,0515 

6.8120 

1.1726 

1.1718 

.9994 

. 15386-04 

. 12846-01 

.7709 

268.3128 

1.8385 

.1360 

12,3997 

171.9613 

6.9642 

1.1682 

1.1674 

.9993 

. 15906-04 

. 13586-01 

.7703 

278.3128 

1.4743 

.1759 

12.6667 

174.8178 

• 7.1144 

1.1642 

1.1633 

,9992 

. 16426-04 

. 14336-01 

.7703 

288.3128 

1.1854 

.2266 

12.9191 

177.6238 

7.2626 

1.1604 

1.1594 

.9991 

. 16936-04 

. 15076-01 

.7707 

298.3128 

.9554 

.2908 

13.1867 

180,3821 

7.4088 

1.1569 

1.1557 

.9990 

. 17436-04 

. 15816-01 

.7714 

308.3128 

.7720 

,3719 

13.4595 

183.0950 

7.5529 

1.1536 

1.1523 

.9989 

. 17926-04 

, 16556-01 

.7724 

316.3126 

.6252 

.4741 

13.7373 

185.7650 

7.6950 

1.1505 

1,1491 

.9987 

, 18416-04 

. 17306-01 

.7735 

328.3128 

.5075 

.6023 

14.0200 

188.3941 

7.8350 

1.1477 

1.1460 

,9985 

. 18896-04 

. 18046-01 

.7748 

338.3128 

.4129 

.7628 

14.3075 

190.9047 

7.9729 

1.1450 

1.1431 

.9984 

. 19366-04 

. 18796-01 

.7762 

3 <» 8.3128 

.3366 

.9630 

14.5998 

193.5308 

8.1087 

1.1425 

1.1404 

.9982 

. 19836-04 

. 19546-01 

.7777 

358.3128 

.2751 

1.2121 

14,8966 

196.0580 

8,2424 

1,1402 

1.1379 

.9980 

. 20306-04 

. 20286-01 

.7792 

368.3128 

.2252 

1.5212 

15.1978 

198.5470 

8.3740 

1.1380 

1,1355 

.9978 

. 20766-04 

. 21036-01 

.7807 

378.3128 

.1848 

1.9035 

15,5033 

201.0062 

0.5035 

1.1361 

1.1333 

.9975 

. 21216-04 

. 21786-01 

.7822 

388.3128 

.1520 

2 . 3752 - 

15.8130 

203.4393 

0.6309 

1,1343 

1.1313 

.9973 

, 21666-04 

. 22546-01 

.7837 

398.3128 

.1253 

2.9553 

16.1265 

205.8499 

8.7563 

1.1327 

1.1294 

.9971 

. 22116-04 

. 23306-01 

.7852 

A 08.3128 

.1035 

3,6668 

16.4438 

208.2421 

0.0797 

1.1313 

1.1278 

,9969 

. 22566-04 

. 24066-01 

.7866 

418.3128 

.0857 

4.5369 

16,7648 

210.6210 

9.0012 

1.1300 

1.1263 

.9967 

. 23006-04 

. 24826-01 

.7880 

428.3128 

.0711 

5.5977 

17.0890 

212.9926 

9,1208 

1.1290 

1.1251 

.9965 

. 23446-04 

. 25596-01 

.7894 

438.3128 

.0591 

6.8870 

17,4165 

215.3646 

9.2387 

1.1281 

1.1242 

.9964 

. 23886-04 

. 26366-01 

.7907 

448.3128 

.0493 

8.4493 

17.7468 

217.7460 

9, 3549 

1.1274 

1,1236 

.9964 

. 24336-04 

, 27146-01 

.79 20 

458.3128 

.0412 

10.3360 

10.0799 

220.1483 

9,4695 

1.1270 

1.1234 

.9965 

. 24776-04 

. 27936-01 

.79 33 

468.3128 

.0345 

12.6071 

10.4154 

222.5052 

9.5827 

1.1268 

1.1236 

,9967 

. 25216-04 

. 28736-01 

.7945 

478.3126 

.0290 

15.3314 

18,7531 

225.0740 

9,6946 

1.1268 

1.1243 

.9971 

, 25666-04 

. 29536-01 

.7958 

488.3128 

.0244 

18.5879 

19.0928 

227,6352 

9.0053 

1.1271 

1.1257 

.9978 

. 26126-04 

. 30356-01 

.7970 

498.3128 

.0207 

22.4662 

19.4343 

230.2941 

9.9150 

1.1277 

1.1279 

.9989 

. 26586-04 

, 31196-01 

.7983 

508.3128 

.0175 

27.0680 

19.7773 

233.0006 

10.0239 

1.1286 

1.1309 

1.0003 

. 27056-04 

, 32046-01 

.7995 

518.3128 

.0149 

32.5070 

20.1216 

236.0305 

10,1321 

1.1297 

1.1351 

1.0023 

. 27526-04 

. 32906-01 

.0007 

528.3128 

.0127 

33.9109 

20.4671 

239.1854 

10.2396 

1.1312 

1.1405 

1.0050 

. 28016-04 

, 33796-01 

.8019 

538.3126 

.0109 

46,4210 

20.8138 

242.5937 

10.3465 

1,1330 

1.1475 

1.0085 

. 28526-04 

, 34706-01 

.8033 

548.3128 

.0094 

55.1940 

21.1616 

246.3101 

10.4529 

1.1351 

1.1563 

1,0129 

. 29066-04 

. 35646-01 

.8050 

558 .3128 

,0081 

65.4026 

21.5106 

250.3963 

10.5586 

1,1375 

1.1671 

1.0185 

, 29636-04 

. 36626-01 

.8071 

568.3126 

.0070 

77.2592 

21,8608 

254.9241 

10.6636 

1,1402 

1.1803 

1.0255 

. 30236-04 

. 37626-01 

,8095 

578.3128 

.0061 

90.9350 

22.2128 

259.9610 

10.7673 

1.1432 

1.1961 

1.0341 

, 30896-04 

. 38676-01 

.8125 

588.3128 

.0054 

106.6769 

22.5668 

265.5899 

10.6694 

1.1464 

1.2150 

1.0446 

. 31596-04 

. 39766-01 

.0159 

588.8889 

.0053 

107.6383 

22.5873 

265,9311 

10.8752 

1.1466 

1,2162 

1.0452 

. 31646-04 

. 39836-01 

.8161 



TABLE IV,- Continued 


S/R*33.0000 


T 

V 

P 

h/RT 

a 

Cp/R 

y 


z 


k 

Npr 

198 .3677 

15.4476 

.0120 

10.7589 

150.2959 

5.8598 

1.2058 

1.2056 

.9998 

. 1209 E -04 

• 8398 E -02 

.7966 

208.3677 

12.1112 

.0160 

10.9762 

153.6086 

6,0228 

1,1992 

1.1909 

,9998 

. 1266 E -04 

. 91396-02 

.7880 

218.3677 

9,5338 

,0214 

11.1995 

156.8424 

6.1841 

1.1930 

1,1927 

.9996 

. 1322 E -04 

• 9880 E -02 

. 78 X 7 

228.3677 

7.5316 

.0263 

11.4286 

160,0032 

6.3436 

1.1073 

1.1870 

,9997 

. I 377 E -04 

. 1062 E -01 

.7772 

230.3677 

5.9698 

.0372 

11.6635 

163.0960 

6.5012 

1.1819 

1.1816 

.9997 

. 1432 E -04 

. 11366-01 

.7740 

2 ^ 8.3677 

4.7466 

.0488 

11.9041 

166.1253 

6,6570 

1.1770 

1.1766 

.9997 

. 1486 E -04 

. 12106-01 

.7720 

258.3677 

3.7841 

,0636 

12,1503 

169.0949 

6.8106 

1.1723 

1.1719 

.9996 

• 1539 E -04 

. 12846-01 

.7707 

268.3677 

3.0272 

.0826 

12,4021 

172.0086 

6.9627 

1.1680 

1.1675 

.9996 

. 1591 E -04 

. 13586-01 

.7702 

278.3677 

2.4282 

.1068 

12.6593 

174,0696 

7.1126 

1.1639 

1.1634 

.9995 

. 1642 E -04 

. 1433 E -01 

.7701 

288.3677 

1.9515 

.1377 

12.9219 

177,6806 

7.2605 

1.1601 

1.1595 

,9995 

. 1693 E -04 

. 15076-01 

.7705 

290.3677 

1.5728 

.1768 

13.1898 

180.4445 

7.4063 

1.1566 

1.1559 

.9994 

. 1743 E -04 

. 15816-01 

.7712 

308.3677 

1.2706 

,2261 

13.4629 

183.1637 

7.5500 

1.1532 

1.1524 

.9993 

. 1792 E -04 

. 16556-01 

.7721 

316.3677 

1.0289 

,2883 

13.7411 

185.0404 

7.6916 

1.1501 

1.1492 

,9992 

• 1840 E -04 

. 17296-01 

.7733 

328.3677 

.0350 

.3663 

14.0243 

188.4768 

7.0310 

1.1472 

1.1462 

.9991 

, 1888 E -04 

. 18046-01 

.7745 

338.3677 

.6 792 

.4640 

14,3124 

191.0750 

7.9682 

1.1444 

1.1433 

.9990 

. 1936 E -04 

. 18706-01 

.7759 

348.3677 

.5536 

.5060 

14,6053 

193.6370 

8.1032 

1,1418 

1.1406 

,9989 

. 19836-04 

. 19536-01 

.7773 

358.3677 

.4523 

.7379 

14,9029 

196.1648 

0.2360 

1.1394 

1.1300 

,9988 

. 2029 E -04 

. 20276-01 

.7788 

368.3677 

.3702 

,9264 

15.2050 

196.6603 

8.3666 

1.1372 

1.1356 

.9986 

. 2075 E -04 

. 21026-01 

.7802 

378.3677 

.3037 

1,1599 

15.5115 

201.1258 

8.4949 

1.1351 

1.1334 

,9905 

. 2120 E -04 

. 21766-01 

.7817 

380.3677 

.2496 

1.4482 

15.0224 

203.5635 

8.6209 

1.1332 

1.1313 

.9984 

. 2165 E -04 

. 22516-01 

.7831 

398.3677 

.2056 

1.8032 

16.1374 

205.9759 

8.7447 

1.1314 

1.1294 

.9982 

• 2209 E -04 

. 23266-01 

.7845 

408.3677 

,1697 

2.2393 

16.4564 

208,3660 

8.8663 

1.1297 

1.1276 

.9981 

. 2253 E -04 

. 24026-01 

.7858 

418.3677 

.1404 

2.7734 

16.7792 

210.7371 

0,9856 

1.1282 

1.1260 

.9979 

. 2297 E -04 

, 24776-01 

.7871 

426.3677 

.1163 

3.4258 

17.1057 

213.0929 

9.1027 

1.1269 

1.1245 

.9978 

. 23406-04 

. 25536-01 

.7883 

438.3677 

.0966 

4.2205 

17,4358 

215.4383 

9.2177 

1.1257 

1,1233 

.9970 

. 2383 E -04 

. 26296-01 

.7894 

448.3677 

.0804 

5.1859 

17.7691 

217.7788 

9.3306 

1.1247 

1.1223 

,9977 

. 2426 E -04 

. 27056-01 

.7905 

458.3677 

,0671 

6.3550 

18.1056 

220.1210 

9.4414 

1,1239 

1.1215 

.9977 

. 24696-04 

. 27826-01 

,7915 

468 .3677 

.0561 

7.7669 

13.4449 

222.4732 

9,5503 

1.1232 

1.1210 

.9979 

. 2512 E -04 

. 28606-01 

.7925 

478.3677 

.0470 

9.4669 

18.7870 

224.8454 

9.6572 

1.1227 

1.1208 

.9981 

. 25556-04 

. 29386-01 

.7934 

480.3677 

.0395 

11.5074 

19.1316 

227.2495 

9.7624 

1.1224 

1.1211 

.9985 

. 2598 E -04 

, 30176-01 

.7942 

498.3677 

.0333 

13,9409 

19,4784 

229,7002 

9,8659 

1.1223 

1.1216 

.9990 

.26416-04 

.30976-01 

.7950 

508.3677 

.0281 

16,8601 

19.8273 

232,2151 

9.9678 

1.1225 

1.1230 

.9998 

•26656-04 

.31776-01 

.7958 

518.3677 

.0230 

20.3202 

20.1700 

234.8153 

10.0662 

1.1226 

1.1249 

1.0009 

.27296-04 

.32596-01 

.7965 

520.3677 

.0202 

24,4183 

20.5304 

237.5258 

10.1673 

1.1234 

1.1276 

1.0024 

.27746-04 

.33426-01 

.7972 

538 .3677 

.0172 

29.2546 

20,8842 

240.3765 

10.2651 

1.1243 

1.1312 

1.0043 

. 28206-04 

. 34276-01 

.7979 

548.3677 

,0147 

34,9414 

21.2393 

243.4016 

10.3618 

1.1254 

1,1350 

1.0069 

, 20666-04 

. 35146-01 

.7985 

558.3677 

.0126 

41,6037 

21.5956 

246.6418 

10.4574 

1,1268 

1.1417 

1.0101 

, 29146-04 

• 3602 E -01 

.7991 

568.3677 

.0109 

49.3797 

21.9530 

260,1419 

10.5520 

1.1285 

1.1491 

1.0141 

. 29636-04 

. 36936-01 

.7999 

578.3677 

.0094 

58.4218 

22.3116 

253.9532 

10.6455 

1.1304 

1.1502 

1.0191 

. 3016 E -04 

. 37876-01 

.8009 

588.3677 

.0082 

68.8975 

22.6715 

250.1319 

10.7379 

1.1326 

1.1692 

1.0253 

, 3071 E -04 

, 38836-01 

.8022 

508.6889 

.0081 

69,4933 

22.6902 

258.3622 

10,7427 

1.1320 

1.1698 

1.0257 

. 30746-04 

, 38886-01 

.8023 


S /R>33>SOOO 


T 

V 

P 

h/RT 

a 

c /R 
P 

y 


z 


k 

''Pr 

219.1227 

15.4420 

.0132 

11.2169 

157.0928 

6.1954 

1.1925 

1.1923 

,9999 

. 13266-04 

•99356-02 

.7812 

229,1227 

12.2038 

,0175 

11.4465 

160.2499 

6.3547 

1.1868 

1.1866 

.9998 

. 13816 - 04 , 

• 10686-01 

.7768 

239.1227 

9.6741 

.0230 

11,6818 

163.3394 

6.5121 

1.1815 

1.1613 

.9998 

. 14366-04 

• 11426-01 

.7730 

249,1227 

7.6935 

.0302 

11.9229 

166.3660 

6.6676 

1.1765 

1.1763 

,9998 

, 14906-04 

. 12166-01 

.7710 

259.1227 

6.1347 

,0394 

12.1697 

169.3336 

6.8211 

1.1719 

1.1716 

.9990 

. 15426-04 

. 12906-01 

.7706 

269.1227 

4.9068 

.0511 

12.4219 

172.2458 

6.9727 

1.1676 

1,1673 

.9997 

. 15946-04 

• 13646-01 

.7701 

279.1227 

3.9368 

.0661 

12.6797 

175.1050 

7.1223 

1.1635 

1.1632 

,9997 

. 16466-04 

. 14386-01 

.7700 

289.1227 

3,1658 

.0851 

12.9428 

177,9165 

7.2690 

1.1597 

1.1593 

.9997 

. 16966-04 

• 15126-01 

.7704 

299.1227 

2.5514 

.1093 

13.2113 

180.6805 

7.4152 

1.1561 

1.1557 

.9996 

. 17466-04 

. 15866-01 

.7711 

309.1227 

2.0613 

,1398 

13,4849 

183.4003 

7.5585 

1.1528 

1.1523 

.9996 

. 17956-04 

• 16606-01 

.7721 

319.1227 

1.6693 

.1782 

13.7637 

186.0782 

7.6996 

1.1496 

1.1491 

.9995 

. 18446-04 

. 17356-01 

.7732 

329.1227 

1.3548 

,2264 

14.0476 

180.7163 

7.8385 

1.1467 

1.1460 

,9995 

. 18926-04 

• 18096-01 

.7745 

339.1227 

1.1020 

,2867 

14.3364 

191.3166 

7.9752 

1.1439 

1.1432 

,9994 

. 19396-04 

• 18836-01 

.7758 

349.1227 

.0983 

,3621 

14,6300 

193.8809 

8.1095 

1.1413 

1,1405 

.9993 

. 19866-04 

. 19576-01 

.7772 

359,1227 

.7338 

.4560 

14.9284 

196.4111 

8.2416 

1.1388 

1.1379 

.9992 

. 20326-04 

. 20326-01 

.7786 

369.1227 

.6006 

.5725 

15,2314 

198.9090 

8.3714 

1.1365 

1,1356 

.9992 

. 20776-04 

• 21066-01 

.7801 

379,1227 

.4926 

.7169 

15,5389 

201.3765 

8.4988 

1,1343 

1.1333 

.9991 

. 21226-04 

. 21816-01 

.7815 

309.1227 

,4048 

.8953 

15.8508 

203.8154 

8.6236 

1.1323 

1.1312 

.9990 

. 21676-04 

. 22556-01 

.7828 

399,1227 

.3334 

1.1150 

16,1670 

206.2278 

8.7464 

1.1304 

1.1292 

.9989 

. 22116-04 

. 23306-01 

.7842 

409,1227 

.2751 

1.3051 

16.4873 

208.6158 

8.8667 

1.1287 

1.1274 

• 9980 

. 22556-04 

• 24056-01 

.7854 

419,1227 

.2274 

1.7162 

16.8116 

210.9818 

8.9045 

1.1271 

1.1257 

.9987 

. 22986-04 

• 2480 E - 0 I 

.7866 

429.1227 

.1884 

2.1211 

17.1398 

213.3285 

9.0999 

1.1256 

1.1241 

.9907 

. 23416-04 

. 25556-01 

.7877 

439,1227 

.1564 

2.6140 

17.4710 

215.6591 

9.2130 

1.1242 

1.1227 

.9986 

.23836-04 

•2630C-01 

.7688 

449.1227 

.1300 

3.2154 

17.8072 

217.9771 

9.3236 

1.1230 

1.1214 

.9906 

.24246-04 

•2705E-01 

.7897 

459.1227 

• 1084 

3.9440 

10.1461 

220.2669 

9.4319 

1.1219 

1.1204 

.9986 

,24686-04 

•2781E-01 

.7906 

469.1227 

.0905 

4,8256 

18,4882 

222.5935 

9.5379 

1.1209 

1.1195 

.9987 

.25106-04 

•2858E-01 

.7913 

479.1227 

.0756 

5,8694 

18.8333 

224.9031 

9.6416 

1.1201 

1.1189 

.9988 

.25516-04 

•2934E-01 

.7920 

489.1227 

.0635 

7,1696 

19.1813 

227.2228 

9.7430 

1.1195 

1.1105 

,9990 

. 25936-04 

. 30116-01 

.7926 

499,1227 

.0534 

8,7056 

19,5319 

229.5615 

9.8423 

1.1190 

1.1184 

.9993 

. 26346-04 

. 30096-01 

.7931 

509,1227 

.0450 

10.5435 

19.8850 

231.9297 

9,9394 

1.1186 

1.1187 

,9998 

. 26766-04 

. 31676-01 

.7935 

519.1227 

• 0380 

12.7358 

20.2403 

234,3399 

10.0345 

1.1185 

1.1193 

1.0004 

. 27186-04 

• 32466-01 

.7938 

529.1227 

.0322 

15.3429 

20.5977 

236.8072 

10.1277 

1.1185 

1.1205 

1.0012 

, 27606-04 

. 33266-01 

.7941 

539.1227 

.0273 

10.4336 

20.9570 

239.3494 

10.2190 

1.1187 

1.1222 

1.0024 

. 28036-04 

• 3406 E -01 

.7944 

549.1227 

.0233 

22.0857 

21.3179 

241.9877 

10.3085 

1.1191 

1.1245 

1.0036 

. 28466-04 

. 34886-01 

.7946 

559.1227 

• 019'9 

26.3860 

21.6804 

244.7469 

10.3963 

1.1197 

1.1276 

1.0057 

• 28906-04 

. 35716-01 

.7947 

569,1227 

, D 170 

31.4350 

22.0442 

247.6558 

10.4026 

1.1206 

1.1316 

1.0081 

• 29346-04 

• 36566-01 

.7948 

579.1227 

.0146 

37.3396 

22.4092 

250.7474 

10.5673 

1.1217 

1.1367 

1.0110 

. 29796-04 

• 37426-01 

• 7946 

588.8689 

.0126 

44.0479 

22.7666 

253.9793 

10.6466 

1.1230 

1.1426 

1.0146 

. 30246-04 

•38286-01 

.7947 
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S /R-34.0000 


T 

V 

P 

h/RT 

a 

c/R 

p 

y 

’'e 

z 

M 

k 


240.9S72 

19.4425 

.0145 

11.7158 

163.7790 

6.5336 

1.1807 

1.1806 

.9999 

.1444E-04 

.1152E-01 

.7734 

290«5372 

12.2863 

.0190 

11.9578 

166.7983 

6.6887 

1.1758 

1.1756 

.9999 

.1497E-04 

.12266-01 

.7715 

260.9372 

9.8030 

.0248 

12.2053 

169.7592 

6.8419 

1.1712 

1.1710 

.9999 

.1550E-04 

.1300E-01 

.7704 

270.5372 

7.8444 

.0321 

12.4584 

172.6654 

6.9931 

1.1669 

1.1667 

.9998 

.1602E-04 

.1374E-01 

.7700 

280.5372 

6.2929 

.0416 

12.71 70 

175.5200 

7.1423 

1.1629 

1.1626 

.9998 

.1653E-04 

.1448E-01 

.7700 

290.5372 

5.0615 

.0535 

12.9810 

178.3260 

7.2894 

• 1.1591 

1.1588 

.9998 

.1703E-04 

.1523E-01 

.7704 

300.5372 

4.0810 

.0686 

13.2503 

181.0858 

7.4344 

1.1555 

1.1553 

.9998 

.1753E-04 

.15976-01 

.7712 

310.5372 

3.2982 

.0878 

13.5248 

183.8020 

7.5772 

1.1522 

1.1519 

.9997 

.1802E-04 

.1671E-01 

.7721 

320.5372 

2.6717 

.1118 

13.8045 

186.4768 

7.7178 

1.1490 

1.1487 

.9997 

.1851E-04 

.1745E-01 

,7733 

330.5372 

2.1689 

.1420 

14.0892 

189.1123 

7.8562 

1.1461 

1.1457 

.9997 

.1898E-04 

.18196-01 

.7745 

340.5372 

1.7646 

.1799 

14.3789 

191.7103 

7.9923 

1.1433 

1.1429 

.9996 

.1945E-04 

.18936-01 

.7759 

350.9372 

1.4387 

.2271 

14.6734 

194.2728 

8.1260 

1.1407 

1.1402 

.9996 

.1992E-04 

.19676-01 

.7773 

360.5372 

1.1754 

.2859 

14.9727 

196.8013 

8.2574 

1.1382 

1.1377 

,9995 

.2038E-04 

.20426-01 

.7787 

370.5372 

.9622 

.3569 

15.2767 

199.2978 

8.3865 

1.1359 

1.1353 

.9995 

.2083E-04 

.2116E-01 

.7801 

380.5372 

• 7893 

.4493 

15.5853 

- 201.7637 

8.5131 

1.1337 

1.1330 

.9994 

.2128E-04 

.2190E-01 

.7815 

390.5372 

.6487 

.5610 

15.8982 

204.2008 

8.6372 

1.1316 

1.1309 

.9994 

.2173E-04 

.2265E-01 

.7828 

400.5372 

.5342 

• 6986 

16.2156 

206.6107 

8.7589 

1.1297 

1.1289 

.9993 

.2216E-04 

.2339E-01 

.7841 

410.5372 

.4407 

.6678 

16.5371 

208.9953 

8.8781 

1.1279 

1.1270 

.9993 

.2260E-04 

.24136-01 

.7853 

420.5372 

.3643 

1.0753 

16.6628 

211.3563 

8.9948 

1.1262 

1.1253 

.9992 

.2303E-04 

.2488E-01 

.7865 

430.9372 

• 9018 

1.3291 

17.1924 

213.6959 

9.1089 

1.1246 

1.1237 

.9992 

.2345E-04 

•2563E-01 

.7875 

440.9972 

• 2904 

1.6388 

17.5258 

216.0162 

9.2205 

1.1231 

1.1222 

.9992 

.2388E-04 

•2636E-01 

.7885 

450.9972 

• 2092 

2.0157 

17.8630 

216. 3190 

9.3295 

1.1218 

1.1208 

.9991 

.2429E-04 

.2713B-01 

.7893 

460.9972 

.1714 

2.4734 

18.2037 

220.6097 

9.4360 

1.1206 

1.1196 

.9991 

.2471E-04 

.27SSE-01 

.7901 

470.5372 

.1448 

3.0276 

18.5478 

222.8892 

9.5399 

1.1194 

1.1165 

.9992 

.2512E-04 

.2863E-01 

.7907 

480.5372 

.1211 

3.6975 

18.6952 

225.1623 

9.6413 

1.1184 

1.1176 

.9992 

.2553E-04 

.29396-01 

.7912 

490.5372 

.1015 

4.5045 

19.2457 

227.4335 

9.7401 

1.1176 

1.1169 

.9994 

.2594E-04 

.30156-01 

.7917 

500.5372 

.0852 

5.4745 

19.5990 

229.7083 

9,8365 

1.1168 

1.1164 

.9996 

.2634E-04 

.3091E-01 

.7920 

510.5372 

.0717 

6.6374 

19.9552 

231.9933 

9.9303 

1.1162 

1.1161 

.9998 

.2675E-04 

.3168E-01 

.7922 

520.5372 

.0605 

8.0276 

20.3138 

234.2962 

10.0217 

1.1157 

1.1161 

1.0002 

.2715E-04 

.32456-01 

.7923 

530.5372 

.0511 

9.6852 

20.6749 

236.6262 

10.1108 

1.1153 

1.1164 

1.0007 

.2756E-04 

.3322E-01 

.7923 

540.5372 

.0433 

11.6559 

21.0382 

238.9941 

10.1974 

1.1151 

1.1170 

1.0014 

.2796E-04 

.34016-01 

.7922 

950.5372 

.0366 

13.9922 

21.4035 

241.4129 

10.2819 

1.1151 

1.1180 

1.0023 

.2837E-04 

.34806-01 

.7920 

560.5372 

.0313 

16.7536 

21.7706 

243.8977 

10.3641 

1.1152 

1.1196 

1.0034 

.2878E-04 

.35596-01 

.7917 

570.5372 

.0267 

20.0077 

22.1393 

246.4663 

10.4441 

1.1154 

1.1216 

1.0048 

.2920E-04 

.3640E-01 

.7914 

980.5372 

• 0229 

23.6304 

22.5096 

249.1395 

10.5221 

1.1159 

1.1244 

1.0066 

.2962E-04 

.37226-01 

.7910 

588.8889 

.0201 

27.5169 

22.6199 

251.4691 

10.5857 

1.1164 

1.1272 

1.0084 

.2997E-04 

.37916-01 

.7906 


S /R-34.5000 


T 

V 

P 

h/RT 

a 

c/R 

P 

y 


z 


k 

Npr 

262.9792 

19.4476 

.0158 

12.2567 

170.3635 

6.8725 

1.1702 

1.1701 

.9999 

.15606-04 

.13156-01 

.7702 

272.5792 

12.3644 

.0206 

12.5110 

173.2599 

7.0232 

1.1660 

1.1659 

,9999 

.16126-04 

.13896-01 

.76 99 

202.5792 

9.9241 

.0265 

12.7708 

176.1055 

7.1719 

1.1620 

1.1619 

.9999 

.1663E-04 

.14636-01 

.7700 

292.5792 

7.9860 

.0342 

13.0359 

178.9030 

7.3185 

1.1583 

1.1581 

.9999 

.1714E-04 

,15386-01 

.7705 

302.5792 

6.4420 

• 0438 

13.3063 

181.6552 

7.4630 

1.1548 

1,1546 

.9999 

.17636-04 

.16126-01 

.7713 

312.5792 

5.2086 

.0559 

13.5820 

184.3643 

7. 6052 

1.1514 

1.1513 

,9998 

,18126-04 

.16866-01 

.7723 

322.5792 

4.2209 

.0712 

13.8628 

187.0325 

7.7453 

1.1483 

1.1481 

.9998 

.18606-04 

.17606-01 

.7735 

332.5792 

3.4280 

.0904 

14.1486 

189.6619 

7.8830 

1.1454 

1.1451 

.9998 

.19086-04 

.18346-01 

.7747 

342.5792 

2.7900 

.1145 

14.4394 

192.2544 

8.0185 

1.1426 

1.1423 

.9998 

.19556-04 

.19086-01 

.7761 

352.5792 

2.2755 

.1444 

14,7351 

194.8116 

8.1516 

1.1400 

1.1397 

.9997 

,20016-04 

.19826-01 

.7775 

362.5792 

1.0597 

.1817 

15.0355 

197.3354 

8.2823 

1.1375 

1.1372 

.9997 

.2047E-04 

.20566-01 

.7789 

372.5792 

1.5229 

.2280 

15.3407 

199.8272 

8.4106 

1.1352 

1.1348 

.9997 

.2092E-04 

.21316-01 

.7803 

302.57^2 

1.2496 

.2854 

15.6504 

202.2887 

8.5364 

1.1330 

1.1326 

.9996 

.21376-04 

.22056-01 

.7817 

392.5792 

1.0273 

.3562 

15.9646 

204.7213 

8.6597 

1.1309 

1.1305 

,9996 

,21816-04 

.22796-01 

.7830 

402.5792 

.8461 

.4434 

16.2831 

207.1266 

8.7805 

1.1290 

1.1285 

.9996 

.22256-04 

.23536-01 

.7842 

412.5792 

• 6903 

.5506 

16.6059 

209.5060 

8.8988 

1.1271 

1.1266 

.9996 

.22686-04 

.24286-01 

.7854 

422.9792 

.5773 

.6821 

16.9329 

211.8611 

9.0144 

1.1254 

1.1249 

.9995 

.23116-04 

.25026-01 

.7865 

432. 

• 4702 

.6429 

17.2638 

214.1936 

9.1274 

1.1238 

1,1232 

.9995 

.2353E-04 

.25776-01 

.7875 

442.5791 

• 3969 

1.0392 

17.5987 

216.5052 

9.2371 

1.1223 

1,1217 

,9995 

.2395E-04 

.26516-01 

.7884 

492.5792 

• 33M 

1.2781 

17.9374 

218.7979 

9.3455 

1.1209 

1.1203 

,9995 

.2436E-04 

.27266-01 

.7892 

462.579t 

.2749 

1.5682 

18.2797 

221.0736 

9.4505 

1.1196 

1.1190 

.9995 

.2478E-04 

.2800E-01 

.7899 

472.5792 

• 2294 

1.9198 

18.6255 

223.3349 

9.5528 

1.1184 

1.1178 

.9995 

.2516E-04 

•2875E-01 

.7904 

402.5792 

.1916 

2.3447 

18.9747 

225.5844 

9.6524 

1.1172 

1.1167 

.9995 

.25596-04 

.29506-01 

.7908 

492.9792 

• 1607 

2.8571 

19.3271 

227.8252 

9.7492 

1.1162 

1.1158 

.9996 

,25996-04 

.30266-01 

.7911 

9.02.9792 

.1349 

3.4735 

19.6626 

230.0610 

9.8434 

1.1153 

1.1151 

.9997 

.26396-04 

.31016-01 

.7913 

512.5792 

• 1134 

4.2132 

20.0410 

232.2959 

9.9348 

1.1145 

1.1145 

.9999 

.2679E-04 

.31776-01 

.7914 

922.9792 

.0956 

5.0986 

20.4022 

234.5349 

10.0236 

1.1138 

1.1141 

1.0001 

.27186-04 

.32536-01 

.7913 

532.5792 

.0807 

6.1557 

20.7660 

236.7838 

10.1096 

1.1132 

1.1138 

1.0005 

.27576-04 

.33296-01 

.7911 

542.5792 

.0683 

7.4147 

21.1322 

239.0494 

10.1930 

1.1128 

1.1139 

1.0009 

.27976-04 

.34066-01 

.7908 

552.5792 

.0579 

8.9101 

21.5007 

241.3398 

10.2737 

1.1124 

1.1142 

1.0014 

.28366-04 

.34836-01 

.7903 

562.5792 

.0492 

10.6817 

21.8713 

243.6643 

10.3518 

1.1122 

1.1148 

1.0021 

.28756-04 

.35606-01 

.7898 

572.9792 

• 0419 

12.7747 

22.2438 

246.0339 

10.4274 

1.1121 

1.1157 

1.0030 

.29156-04 

.36396-01 

.7891 

502.5792 

• 0358 

15.2403 

22.6180 

248.4618 

10.5004 

1.1121 

1.1171 

1.0041 

.29556-04 

,37186-01 

.7884 

900.0009 

.0324 

17.0166 

22.8550 

250,0306 

10.5453 

1.1122 

1.1182 

1.0049 

.2980E-04 

.37686-01 

.7879 
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TABLE IV.- Continued 


T 

V 

P 

h/RT 

a 

S/R»35.0000 

Cp/R 

y 

h 

z 


k 

V 

28S.2266 

15.4476 

.0172 

12.8406 

176.8566 

7.2106 

1.1610 

1.1609 

• 9999 

•1677E-04 

•1483E-01 

• 7T01 

295.2266 

12.4383 

.0221 

13.1072 

179.6427 

7.3566 

1.1573 

1.1572 

.9999 

•1727E-04 

•1357E-01 

*7707 

305.2286 

10.0395 

.0283 

13.3791 

182.3640 

7.5004 

1.1538 

1.1537 

.9999 

.1776E-04 

•1631E-01 

.7715 

315.2266 

8.1221 

.0362 

13.6562 

185.0830 

7.6420 

1.1505 

1.1504 

.9999 

•ia25E-04 

.1705E-01 

• 7726 

325.2266 

6.5857 

.0460 

13.9384 

187.7418 

7.7814 

1.1475 

1.1473 

.9999 

•1673E-04 

.17796-01 

• 7738 

335.2266 

5.3515 

.0564 

14.2256 

190.3623 

7.9184 

1.1446 

1.1444 

.9999 

•1920E-04 

•1853E-01 

.7751 

345.2286 

, 4.3578 

.0739 

14.5178 

192.9464 

8.0532 

1.1418 

1.1417 

.9999 

•1967E>04 

•1928E-01 

• 7764 

355.2286 

3.5560 

.0931 

14.8148 

195.4958 

8.1855 

1.1392 

1.1391 

• 9998 

•2013E-04 

•2002E-01 

.7778 

365.2286 

2.9076 

.1171 

15.1166 

198.0121 

8.3155 

1.1368 

1.1366 

.9998 

•2059E>04 

,2076E*01 

• 7792 

375.2286 

2.3821 

.1468 

15.4231 

200.4968 

8.4430 

1.1345 

1.1343 

• 9998 

•2104E-04 

•2150E-01 

• 7806 

385.2286 

1.9554 

.1836 

15.7342 

202.9514 

8.5680 

1.1323 

1.1321 

.9998 

•2149E-04 

•2224E-01 

• 7820 

395.2286 

1.6082 

.2291 

16.0497 

205.3773 

8.6904 

1.1302 

1.1300 

.9998 

•2193E-04 

•2298E-01 

• 7832 

405.2266 

1.3252 

.2850 

16.3696 

207.7759 

8.8103 

1.1283 

1.1280 

.9997 

•2236E-04 

•2372E-01 

• 7845 

415.2266 

1.0940 

.3538 

16.6938 

210.1485 

8.9275 

1.1265 

1.1261 

.9997 

•2279E-04 

•2447E-01 

• 7856 

425.2266 

.9046 

.4380 

17.0221 

212.4966 

9.0422 

1.1247 

1.1244 

.9997 

.2322E-04 

•2521E-bl 

.7867 

435.2286 

.7498 

.5410 

17.3545 

214.8214 

9.1541 

1,1231 

1.1227 

.9997 

• 2364E-0.4 

•2595E-01 

• 7876 

445.2286 

.6224 

.6667 

17.6908 

217.1244 

9.2633 

1.1215 

1.1212 

.9997 

•2405fi-«4 

•Mm-«i 

• 7885 

455.22S6 

.5176 

.8197 

18.0309 

219.4072 

9. 3693 

1.1201 

1.1197 

.9997 

• 2447i-«4 


• 7892 

465.2286 

.4313 

1.0055 

18.3748 

221.6714 

9.4739 

I.U38 

1.1184 

.9997 

•2487E-«4 


• 7898 

475.2286 

.3600 

1.2305 

18.7221 

223.9188 

9.9743 

1.1175 

1.1172 

.9997 

• 252M-«4 


• 7903 

465.2286 

.3010 

1.5026 

19.0729 

226.1513 

9.6724 

1.1163 

1.1160 

.9997 

•25622-04 

•2968E-01 

• 7906 

495.2286 

.2522 

1.8307 

19.4271 

228.3712 

9.7676 

1.1152 

1.1150 

.9998 

•2608Et04 

•3043E-01 

.7908 

505.2286 

.2116 

2.2254 

19.7843 

230.5810 

9.8600 

1.1142 

1.1141 

.9999 

•2647E-04 

•3118E-01 

.7909 

513.2266 

.1780 

2.6993 

20.1447 

232.7835 

9.9495 

1.1133 

1.1133 

1.0000 

•2686E-04 

•3193E-01 

.7909 

525.2286 

.1499 

3.2666 

20.5079 

234.9820 

10.0361 

1.1125 

1.1127 

1.0001 

•2725E>04 

•3268E-01 

.7907 

535.2286 

.1265 

3.9448 

20.8738 

237.1803 

10.1198 

1.1118 

1.1122 

1.0003 

•2764E-04 

•3343E-01 

• 7903 

545.2286 

.1070 

4.7530 

21.2423 

239.3829 

10.2006 

1.1112 

1.1119 

1.0006 

•2802E-04 

•3419E-01 

• 7899 

555.2286 

.0907 

5.7139 

21.6132 

241.5949 

10.2786 

1.1106 

1*1117 

1.0009 

•2841E-04 

•3495E-01 

• 7892 

565.2286 

.0770 

6.8536 

21.9664 

243.8224 

10.3536 

1.1102 

1*1118 

1.0014 

•2879E-04 

•3571E-01 

• 7865 

575.2206 

.0655 

8.2020 

22.3617 

246.0723 

10.4258 

1.1099 

1.1121 

1.0019 

•2917E-04 

•3648E-01 

.7876 

565.2286 

.0559 

9.7932 

22.7389 

248.3527 

10.4952 

1.1097 

1.1127 

1.0026 

.29568-04 

•37256-01 

.7866 

586.6889 

.0527 

10.4454 

22.8775 

249.1971 

10.5199 

1.1096 

1.1130 

1.0029 

.29706-04 

•3754E-01 

• 7862 


S /R>3S.SOOO 


T 

V 

P 

h/RT 

a 

yR 

y 


Z 

U 

k 


308.5009 

15.4476 

• 0186 

13.4693 

183.2762 

7.5467 

1.1527 

1.1526 

.9999 

.1792E-04 

.16556-01 

.7710 

318.5009 

12.5032 

.0237 

13.7481 

185.9624 

7.6875 

1.1495 

1.1494 

.9999 

•1841E-04 

.17296-01 

.7729 

328.5009 

10.1451 

• 0302 

14.0320 

186.6091 

7.8261 

1.1465 

1.1464 

.9999 

•1888E-04 

^18046-01 

.7742 

338.5009 

8.2495 

.0383 

14.3209 

191.2182 

7.9623 

1.1436 

1.1435 

.9999 

•1936E-04 

•18786-01 

• 7755 

348.5009 

6.7222 

.0483 

14.6148 

193.791^ 

8.0962 

1.1409 

1.1408 

.9999 

•1982E-04 

•1952E-01 

.7769 

356.5009 

5.4868 

• 0609 

14.9135 

196.3305 

8.2277 

1.1384 

1.1382 

.9999 

•2028E-04 

•2026E-01 

• 7783 

368.5009 

4.4907 

.0765 

15.2169 

198.8370 

6.3566 

1.1360 

1.1358 

.9999 

.2074E-04 

•21006-01 

.7796 

378.5009 

3.6814 

.0958 

15.5250 

201.3123 

8.4634 

1.1337 

1.1335 

.9999 

•2119E-04 

•2174E-01 

• 7810 

386.5009 

3.0237 

• 1198 

15.8376 

203.7579 

8.6074 

1.1315 

1.1314 

.9999 

•2163E-04 

•22486-01 

• 7823 

398.5009 

2.4883 

.1493 

16.1547 

206.1751 

a. 7289 

1.1295 

1.1293 

.9999 

•2207E-04 

•23226-01 

• 7836 

408.5009 

2.0515 

.1856 

16.4762 

208.5652 

8.8478 

1.1276 

1.1274 

.9998 

•2250E-04 

•23966-01 

• 7648 

418.5009 

1.6945 

.2302 

16.8019 

210.9293 

8.9640 

1.1257 

1.1255 

• 9998 

•2293E-04 

.24716-01 

.7859 

428.5009 

1.4022 

.2849 

17.1317 

213.2669 

9.0775 

1.1240 

1.1238 

.9998 

•2335E-04 

.25456-01 

• 7869 

436.5009 

1.1624 

• 3516 

17.4656 

215.5850 

9.1863 

1.1224 

1.1222 

.9998 

•2377E-04 

•2619E-01 

• 7878 

448.5009 

.9654 

.4330 ' 

17.8035 

217.8790 

9.2964 

1.120B 

1.1206 

.9998 

•2418E-04 

•26936-01 

• 7686 

458.5009 

• 8032 

.5321 

18.1451 

220.1521 

9.4016 

1.1194 

1.1192 

.9998 

•2459E-04 

.27676-01 

• 7893 

468.5009 

.6695 

• 6523 

18.4905 

222.4056 

9.5040 

1.1180 

1.1178 

.9998 

•2S00E-04 

•2842E-01 

• 7898 

478.5009 

.5590 

.7979 

18.8394 

224.6410 

9.6035 

1.1168 

1.1166 

.9998 

•2540E-04 

•2916E-01 

• 7903 

488.5009 

• 4676 

.9738 

19.1918 

226.6598 

9. 7001 

1.1156 

1.1154 

• 9998 

.2580E-04 

•2991E-01 

• 7905 

498.5009 

.3919 

1.1660 

19.5475 

229.0637 

9.7938 

1.1144 

1.1143 

.9999 

•2619E-«4 


.7907 

508.5009 

• 3290 

1.4411 

19.9065 

231.2544 

9.8846 

1.1134 

1.1133 

• 99.99 

.2659E-04 

• U60E-01 

.7907 

518.5009 

.2767 

1.7474 

20.2685 

233.4341 

. 9.9723 

1.1124 

1.1125 

1.0000 

•2697E-04 

•>2158*01 

• 7905 

528.5009 

• 2331 

2.1142 

20.6334 

235.6050 

10.0571 

1.1116 

1.1117 

1.0001 

•2736E-«6 

• >1808-01 

•T902 

538.5009 

.1967 

2.5525 

21.0012 

237.7697 

10.1388 

1.1108 

1.1110 

1.0002 

• 2774EHK 

• 33646-01 

• 7898 

546.5009 

• 1664 

3.0749 

21.3716 

239.9313 

10.2175 

1.1100 

1.1105 

1.0004 

•2812E-04 

•3439E-01 

• 7892 

558.5009 

.1410 

3.6963 

21.7445 

242.0932 

10.2931 

1.1094 

1*1101 

1.0006 

.20506-04 

•3515E-01 

• 7884 

568.5009 

.1197 

4.4337 

22.1198 

244.2594 

10.3657 

1.1088 

1.1099 

1.0009 

•2687E-04 

•3590E-01 

• 7875 

578.5009 

• 1016 

5.3067 

22.4973 

246.4343 

10.4352 

1.1084 

1.1098 

1.0013 

•2925E-04 

•36666-01 

.7865 

588.5009 

.0867 

6.3376 

22.8768 

248.6234 

10.5016 

1.1080 

1.1100 

1.0017 

.29626-04 

•37426-01 

• 7853 

586.8889 

• 0662 

6.3814 

22.8916 

248.7087 

10.5041 

1.1080 

1.1100 

1.0017 

.2964E-04 

.37456-01 

• 7853 
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TABLE IV.- Continued 


S /R-3b.0000 


T 

V 

P 

h/RT 

a 

Cp/R 

y 


z 

M 

k 

'^Pr 

332.3537 

15.4476 

.0201 

14.1429 

189.6223 

7.8786 

1.1453 

1.1453 

1.0000 

.1907E-04 

.1832E>01 

.7747 

3^2.3537 

12.5697 

.0254 

14.4337 

192.2177 

8.0139 

1.1425 

1.1425 

.9999 

.1954E-04 

.1906E-01 

.7760 

352.3537 

10.2504 

.0320 

14.7295 

194.7781 

8.1469 

1.1399 

1.1398 

.9999 

.2000E-04 

.1980E-01 

• 7774 

362.3537 

8.3761 

.0403 

15.0301 

197.3048 

8.2774 

1.1374 

1.1373 

.9999 

.2046E-04 

.2054E-01 

.7788 

372.3537 

6.8581 

.0506 

15.3353 

199.7995 

6.4054 

1.1350 

1.1349 

,9999 

.2091E-04 

.2128E-01 

• 7802 

382.3537 

5.6261 

.0634 

15.6452 

202.2636 

8.5310 

1.1328 

1.1327 

.9999 

.2136E-04 

.2202E-01 

.7815 

392.3537 

4.6243 

.0791 

15.9597 

204.6904 

8.6540 

1.1307 

1.1306 

.9999 

.2180E-04 

.2276E-01 

.7828 

^02.3537 

3.8080 

.0985 

16.2785 

207.1052 

8.7744 

1.1287 

1.1286 

.9999 

.2223E-04 

•2351E-01 

.7841 

^12.3537 

3.1417 

.1224 

16.6017 

209.4851 

6.8921 

1.1268 

1.1266 

.9999 

.Z266E-04 

.2425E-01 

.7052 

422.3537 

2.5967 

.1516 

16.9292 

211.8394 

9.0072 

1.1250 

1.1248 

.9999 

.2309E-04 

.2499E-01 

.7863 

432.3537 

2.1502 

.1875 

17.2607 

214.1692 

9.1195 

1.1233 

1.1231 

.9999 

.2351E-04 

.2573E-01 

.7873 

442.3537 

1.7836 

.2312 

17.5963 

216.4757 

9.2291 

1.1216 

1.1215 

,9999 

•2393E-04 

.2647E-01 

.7881 

452.3537 

1.4822 

.2845 

17.9359 

218.7598 

9.3359 

1.1201 

1.1200 

.9999 

.2434E-04 

.27216-01 

.7889 

462.3537 

1.2339 

.3493 

18.2791 

221.0229 

9.4398 

1.1187 

1.1166 

,999^ 

.2475E-04 

.2796E-01 

.7895 

472.3537 

1.0291 

.4279 

18.6261 

223.2659 

9.5409 

1.1173 

1.1172 

• 9999 

.2515E-04 

.2870E-01 

.7900 

482.3537 

.8597 

.5230 

18.9766 

225.4901 

9.6390 

1.1161 

1.1-159 

.9999 

.2555E-04 

.2944E-01 

.7903 

492.3537 

.7195 

.6379 

19.3306 

227.6967 

9.7342 

1.1149 

1.1148 

,9999 

.2595E-04 

.3018E-01 

.7905 

502.3537 

.6032 

. 7764 

19.6680 

229.8870 

9.8264 

1.1137 

1.1137 

.9999 

.2634E-04 

.3093E-01 

.7906 

512.3537 

.5066 

.9428 

20.0405 

232.0625 

9.9155 

1.1127 

1.1127 

1.0000 

.2673E-04 

.3167E-01 

.7905 

522.3537 

.4263 

1.1426 

20.4121 

234.2246 

10.0016 

1.1117 

1.1117 

1.0000 

.2711E-04 

.3242E-01 

.7903 

532.3537 

.3593 

1.3816 

20.7707 

236.3751 

10.0646 

1.1106 

1.1109 

1.0001 

.2749E-04 

.3316E-01 

.7899 

542.3537 

.3034 

1.6672 

21.1481 

238.5159 

10.1645 

1.1099 

1.1102 

1.0002 

.2787E-04 

.3391E-01 

.7093 

552.3537 

.2566 

2.0076 

21.5202 

240.6491 

10.2412 

1.1092 

1.1095 

1.0003 

.2825E-04 

.3466E-01 

.7006 

562.3537 

.2174 

2.4123 

21.8949 

242.7770 

10.3148 

1.1085 

1.1090 

1.0004 

.2862E-04 

•35406-01 

.7078 

572.3537 

.1846 

2.8926 

22.2720 

244.9023 

10.3852 

1.1079 

1.1086 

1.0006 

.2899E-04 

•36156-01 

.7067 

582.3537 

.1570 

3.4612 

22.6513 

247.0283 

10.4523 

1.1073 

1.1083 

1.0009 

.2936E-04 

•36916-01 

.7056 

588.8689 

.1414 

3.8866 

22.9003 

248.4195 

10.4945 

1.1070 

1.1081 

1.0010 

.2960E-04 

•37406-01 

.7847 


S /R-36.S000 


T 

V 

P 

h/RT 

a 

c /R 
p 

y 


Z 

M 

k 


356.8148 

15.4476 

.0215 

14.8631 

195,9121 

8.2052 

1.1387 

1.1387 

1.0000 

.20216-04 

.20136-01 

.7780 

366.8148 

12.6316 

,0271 

15.1658 

198.4247 

0.3346 

1.1363 

1.1362 

1.0000 

,20666-04 

.20876-01 

.7794 

376.8148 

10.3512 

.0339 

15.4732 

200.9058 

0.4615 

1.1340 

1,1339 

1.0000 

.2111E-04 

.21616-01 

.7808 

386.8148 

0.4989 

.0424 

15,7852 

203,3569 

8. 5058 

1.1318 

1.1317 

1.0000 

.2155E-04 

•22356-01 

.7821 

396.8148 

6.9913 

.0529 

16.1017 

205,7792 

0.7076 

1.1297 

1.1297 

.9999 

.2199E-04 

.23096-01 

.7834 

406.8148 

5.7619 

,0658 

16.4225 

208.1739 

8.8268 

1.1278 

1.1277 

.9999 

.22436-04 

.23846-01 

.7046 

416.8148 

4.7574 

.0817 

16.7477 

210.5422 

8.9^33 

1.1259 

1.1256 

.9999 

.22856-04 

.24506-01 

.7057 

426.8148 

3.9352 

.1011 

17.0770 

212.8852 

9.0571 

1.1241 

1.1241 

,9999 

.2328E-04 

.25326-01 

.7067 

436.8148 

3.2610 

.1249 

17.4105 

215,2040 

9.1681 

1.1225 

1.1224 

.9999 

.23706-04 

.26066-01 

.78 76 

446.8148 

2.7071 

.1539 

17.7479 

217,4996 

9.2763 

1.1209 

1.1208 

.9999 

.24116-04 

.26806-01 

.7884 

456.8148 

2.2513 

.1892 

18.0892 

219.7730 

9.3817 

1,1194 

1.1193 

.9999 

.24526-04 

.27546-01 

.7091 

466.8X48 

1.8756 

.2320 

10.4343 

222.0253 

9.4843 

1.1180 

1.1179 

.9999 

.24936-04 

.28286-01 

.7897 

476.8148 

1.5653 

.2840 

18.7030 

224.2575 

9.5838 

1.1166 

1.1166 

.9999 

.25336-04 

.29026-01 

.7901 

406.8148 

1.3086 

.3468 

19,1353 

226.4705 

9.6805 

1.1154 

1.1153 

.9999 

.2573E-04 

•29776-01 

.7904 

496.8148 

1.0959 

.4226 

19.4910 

220.6654 

9.7741 

1.1142 

1.1141 

1.0000 

.2612E-04 

.30516-01 

.7905 

506.6148 

.9194 

.5139 

19.8501 

230.0434 

9.6647 

1.1131 

1.1130 

1.0000 

.2651E-04 

.31256-01 

.7905 

516.0148 

.7727 

.6236 

20.2123 

233.0055 

9.9522 

1.1120 

1,1120 

1.0000 

.26896-04 

.31996-01 

.7903 

526.8148 

.6505 

.7551 

20.5776 

235.1530 

10.0366 

1.1110 

1.1111 

1.0000 

.2728E-04 

.32746-01 

.7900 

536.6148 

.5486 

.9124 

20.9458 

237.2071 

10.1178 

l.llOl 

1.1102 

1.0001 

.27666-04 

.33406-01 

.7895 

546.8148 

• 4634 

1.1002 

21.3168 

239.4094 

10,1959 

1.1093 

1.1094 

1.0001 

.20O3E-O4 

.34236-01 

.7009 

556.8148 

.3922 

1.3240 

21.6905 

241.5213 

10.2707 

1.1005 

1.1087 

1.0002 

.20406-04 

.34976-01 

• 7801 

566.8140 

.3325 

1.5898 

22.0668 

243.6246 

10.3423 

1.1077 

1.1031 

1.0003 

.20776-04 

.35726-01 

.7071 

576.8148 

.2824 

1.9052 

22.4455 

245.7213 

10.4105 

1.1071 

1.1076 

1.0004 

.29146-04 

.36466-01 

• 7860 

586.6148 

.2403 

2.2784 

22.8264 

247.8134 

10.4755 

1.1065 

1.1071 

1.0006 

.29506-04 

.37216-01 

.7847 

588.8889 

• 2324 

2.3635 

22.9057 

248.2469 

10.4886 

1.1064 

1.1071 

1.0006 

•29586-04 

.37376-01 

.7844 


93 



TABLE IV 


Continued 


s /R*a7.0C00 


T 

V 

P 

h/RT 

a 

yR 

r 


z 

li 

k 


381.8742 

15.4476 

.0230 

15.6306 

202.1516 

6.5245 

1.1320 

1.1328 

1.0000 

. 21348-04 

. 21996-01 

.7814 

391.8742 

12.6946 

.0288 

15.9449 

204.5881 

8.6476 

1.1307 

1.1307 

1.0000 

. 21786-04 

. 22736-01 

.7827 

401.8742 

10.4525 

.0358 

16.2636 

206.9963 

8.7600 

1.1207 

1.1206 

1.0000 

. . 22216-04 

. 23476-01 

.7840 

411.8742 

8.6223 

.0445 

16.5867 

209.3776 

8.8058 

1.1260 

1.1267 

1.0000 

. 22646-04 

. 24216-01 

.7851 

421.8742 

7.1257 

.0552 

16.9140 

211.7329 

9.0009 

1.1250 

1.1249 

1.0000 

. 23076-04 

. 24956-01 

.7862 

431.8742 

5.8994 

.0683 

17.2455 

214.0633 

9.1132 

1.1232 

1.1232 

1.0000 

. 23496-04 

. 25696-01 

.7872 

441.8742 

4.8930 

.0642 

17.5811 

216.3699 

9.2220 

1.1216 

1.1216 

1.0000 

. 23916-04 

. 26436-01 

.7880 

451.8742 

4.0655 

.1036 

17.9205 

216.6536 

9.3295 

1.1201 

1.1200 

1.0000 

. 24326-04 

. 27176-01 

.7888 

461.8742 

3.3638 

.1273 

18.2638 

220.9153 

9.4334 

1.1186 

1.1185 

1.0000 

. 24736-04 

. 27916-01 

.78 94 

471.8742 

2.8214 

.1559 

18.6109 

223.1561 

9.5344 

1.1172 

1.1172 

1.0000 

. 25136-04 

. 20666-01 

.7899 

481.8742 

2.3566 

.1906 

18.9615 

225.3768 

9.6323 

1.1159 

1.1159 

1.0000 

. 25536-04 

• 29406-01 

.7902 

491.8742 

1.9718 

• 2326 

19.3157 

227.5783 

9.7273 

1.1147 

1.1146 

1.0000 

. 25926-04 

. 30146-01 

.7904 

501.8742 

1.6526 

.2631 

19.6732 

229.7616 

9.0193 

1.1135 

1.1135 

1.0000 

. 26316-04 

• 30066-01 

.7905 

511.8742 

1.3876 

■ .3439 

20.0340 

231.9275 

9.9082 

1.1124 

1.1124 

1.0000 

. 26706-04 

. 31626-01 

.7904 

521.8742 

1.1670 . 

.4169 

20.3960 

234.0772 

9.9939 

1.1114 

1.1114 

1.0000 

. 27086-04 

. 32366-01 

.7901 

531.8742 

• 9632 

.5044 

20.7649 

236.2114 

10.0765 

1.1104 

1.1104 

1.0000 

. 27466-04 

. 33116-01 

.7897 

541.8742 

.6296 

.6089 

21.1348 

236.3314 

10.1559 

1.1095 

1.1095 

1.0001 

. 27046-04 

. 33856-01 

.7891 

551.8742 

.7015 

.7335 

21.5075 

240.4383 

10.2320 

1.1086 

1.1087 

1.0001 

. 28216-04 

. 34596-01 

.7684 

561.8742 

.5941 

.8819 

21.6828 

242.5331 

10.3049 

1.1078 

1.1000 

1.0002 

' . 28536-04 

. 35336-01 

.7075 

571.8742 

.5040 

1.0581 

22.2607 

244.6174 

10.3744 

1.1071 

1.1073 

1.0002 

. 20956-04 

. 36086-01 

.7864 

581.8742 

.4263 

1.2670 

22.6409 

246.6924 

10.4406 

1.1064 

1.1068 

1.0003 

. 29316-04 

. 36026-01 

.7852 

588 .•••9 

• 3826 

1.4356 

22.9090 

240.1433 

10.4850 

1.1060 

1.1064 

1.0004 

. 29576-04 

. 37356-01 

• 7842 


T 

V 

P 

h/RT 

a 

s /8>i37.»000 

c /R 

y 

y^ 

Z 


k 

Nr. 

407.5693 

15.4476 

• 0246 

16.4472 

208.3571 

P 

8.8353 

1.1276 

e 

1.1275 

1.0000 

. 2246 E -04 

. 2389 E -01 

Pr 

.7846 

417.5693 

12.7538 

• 0305 

16.7728 

210.7234 

8.9515 

1.1257 

1.1257 

1.0000 

. 2269 E - 0 ^ 

. 2463 E -01 

.7058 

427.5693 

10.5507 

.0378 

17.1025 

213.0643 

9.0650 

1.1239 

1.1239 

1.0000 

. 2331 E -04 

. 2537 E -01 

.7868 

437.5693 

8.7439 

.0467 

17.4363 

215.3809 

9.1757 

1.1223 

1.1222 

1.0000 

. 2373 E -04 

. 2611 E -01 

.7077 

447.5693 

7.2594 

.0575 

17.7741 

217 . 67^0 

9.2637 

1.1207 

1.1207 

1.0000 

. 2419 E -04 

. 2685 E -01 

.7085 

457.5693 

6.0375 

• 0707 

18.1159 

219.9447 

9.3887 

1.1192 

1.1191 

1.0000 

. 2455 E -04 

. 2759 E -01 

.7891 

467.5693 

5.0302 

.0067 

10.4614 

222.1936 

9.4909 

1.1178 

1.1177 

1.0000 

. 2496 E - 0 ^ 

. 2033 E - O 1 

.7897 

477.5693 

4.1982 

• 1061 

18.8105 

224.4221 

9.5901 

1.1164 

1.1164 

1.0000 

. 2536 E -04 

. 2908 E -01 

.7901 

487.5693 

3.5099 

.1295 

19.1632 

226.6306 

9.6863 

1.1151 

1.1151 

1.0000 

. 2575 E -04 

. 2982 E -01 

.7903 

497.5693 

2.9395 

.1578 

19.5194 

228.8200 

9.7795 

1.1139 

1.1139 

1.0000 

. 2614 E - 0 ^ 

. 3056 E -01 

.7904 

507.5693 

2.4660 

.1919 

19.8709 

230.9912 

9.8696 

1.1128 

1.1128 

1.0000 

. 2653 E -04 

. 3130 E -01 

.7904 

517.5693 

2.0724 

• 2328 

20.2416 

233.1451 

9.9566 

1.1117 

1.1117 

1.0000 

. 2692 E - 0 ^ 

. 320 ^ E - 0 l 

.7902 

527.5693 

1*.7446 

.2819 

20.6074 

235.2824 

10.0404 

1.1107 

1.1107 

1.0000 

. 2730 E -04 

. 3278 E -01 

.7899 

537.5693 

1.4711 

.3407 

20.9762 

237.4041 

10.1210 

1.1097 

1.1098 

1.0000 

. 2768 E -04 

. 33 S 2 E -01 

.78 94 

547.5693 

1.2427 

• 4108 

21.3479 

239.5110 

10.1984 

1.1089 

1.1069 

i.oodl 

. 2805 E -04 

. 3427 E -01 

.7087 

557.5693 

1.0515 

.4944 

21.7222 

241.6040 

10.2725 

1.1080 

1.1061 

1.0001 

. 28 < i 2 E -04 

. 3501 E -01 

.7879 

567.5693 

.8913 

• 5938 

22.0992 

243.6842 

10.3432 

1.1072 

1.1074 

1.0001 

. 2879 E -04 

. 3575 E -01 

.7869 

577.5693 

.7567 

.7117 

22.4787 

245.7525 

10.4106 

1.1065 

1.1067 

1.0002 

. 2915 E -04 

• 3649 E -01 

.7857 

587.5693 

.6436 

• 8513 

22.8604 

247.6101 

10.4746 

1.1058 

1.1061 

1.0002 

. 2951 E -04 

. 3724 E -01 

.7843 

588.8869 

.6302 

.8715 

22.9110 

248.0809 

10.4628 

1.1058 

1.1060 

1.0002 

. 2956 E -04 

. 3733 E -01 

.7841 
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TABLE IV 


Continued 


S /R-38.0000 


T 

V 

P 

h/RT 

a 

c /R 
P 

y 


z 

M 

k 

^Pr 

433.8969 

15.4476 

.0262 

17.3134 

214.5341 

9.1353 

1.1229 

1.1228 

1.0000 

.2357E-04 

.2584E-01 

.7873 

443.8909 

12.8155 

.0323 

17.6498 

216.8356 

9.2442 

1.1212 

1.1212 

1.0000 

.2399E-04 

.2650E-O1 

.7882 

453.8989 

10.6514 

.0397 

17.9901 

219.1141 

9.3503 

1.1197 

1.1197 

1,0000 

.2440E-04 

.2732E-01 

,7889 

463.8989 

8.8684 

.0468 

18.3343 

221. 3707 

9.4535 

1.1182 

1.1182 

1.0000 

.2401E-O4 

.2806E-01 

.7095 

473.6989 

7.3967 

.0597 

18.6822 

223.6061 

9.5538 

1.1169 

1.1169 

1.0000 

,2521E~04 

.2880E-01 

,7099 

483.6989 

6.1600 

.0730 

19.0336 

225.0211 

9.6511 

1.1156 

1.1155 

1.0000 

.2561E-04 

.2954E-01 

.7902 

493.8989 

5.1723 

.0690 

19.3686 

228 .0166 

9.7453 

1.1143 

1.1143 

1.0000 

. 260CE-04 

.3028E-01 

.7904 

503.8909 

4.3363 

.1083 

19.7469 

230.1933 

9.8365 

1.1132 

1.1131 

1.0000 

.2639E-04 

.3103E-01 

,7904 

513.6989 

3.6417 

.1316 

20.1085 

232,3519 

9,9246 

1.1120 

1.112C 

1.0000 

.2678E-04 

,31776-01 

.7903 

523.8989 

3.0636 

.1594 

20.4733 

234.4934 

10.0095 

1,1110 

1.1110 

1.0000 

.2716E-04 

.32516-01 

.7900 

533.8909 

2.5017 

.1928 

20.8411 

236.6183 

10.0912 

1.1100 

l.UOO 

1.0000 

. 2754E-04 

.3325E-01 

.7896 

543.8989 

2.1793 

.2327 

21.2118 

230.7274 

10. 1697 

1.1091 

1.1091 

1.0000 

. 2791E-04 

.33996-01 

.7009 

553.8989 

I v 0427 

.2803 

21.5053 

240.8216 

10.2449 

1.1002 

1.1003 

1.0000 

, 2020E-O4 

.34736-01 

.7002 

563.8909 

1.5608 

.3369 

21.9614 

242.9016 

10.3167 

1.1074 

1.1075 

1.0001 

. 2865E-04 

.3547E-01 

,7872 

573.0989 

1.3243 

.4041 

22.3401 

244.9683 

10,3852 

1.1067 

1.1060 

1.0001 

. 2902E-04 

. 36216-01 

.7061 

503.8909 

1.1255 

.4837 

22.7212 

247.0225 

10.4503 

1,1060 

1.1061 

l.OCOl 

.2938E-04 

. 36966-01 

.7040 

588 .8889 

1.0303 

. 5289 

22.9122 

248.0432 

10.4815 

1.1056 

1.1058 

1,0001 

.2956E-04 

.37336-01 

. 7841 


T 

V 

P 

h/RT 

s 

a 

/R-38.5000 

c/R 

P 

y 


Z 

p 

k 

^Pr 

460.9034 

15.4476 

.C270 

18.2309 

220.6971 

9.4228 

1.1187 

1.1186 

1.0000 

.2469E-04 

.2784E-01 

.7893 

470.9034 

12.8777 

.0341 

10.5777 

222.9385 

9.5239 

1.1173 

1.1172 

1.0000 

.2509E-04 

.2850E-O1 

.7098 

480.9034 

10.7535 

,0417 

10.9201 

225.1592 

9.6221 

1.1159 

1.1159 

1.0000 

.2549E-04 

.2932E-01 

.7902 

490.9034 

0.9953 

.0509 

19.2821 

227.3599 

9.7172 

1.1147 

1.1147 

1.0000 

.2508E-O4 

. 3006E-01 

, 7904 

500.9034 

7.5375 

,0620 

19.6394 

229.5415 

9.8093 

1.1135 

1.1135 

1.0000 

.2627E-04 

. 3O0OE-O1 

.7904 

510.9034 

6.3267 

.0753 

20.0001 

231.7047 

9.8983 

1.1123 

1.1123 

1.0000 

.26O6E-04 

.3154E-01 

,7903 

520.9034 

5.3195 

.0913 

20.3640 

233.8501 

9.9041 

1.1113 

1.1113 

1.0000 

.2704E-04 

. 3228E-01 

. 7901 

530.9034 

4.4803 

.1105 

20.7309 

235.9705 

10.0667 

1.1103 

1.1103 

1.0000 

.2742E-04 

.3302E-01 

.7097 

540.9034 

3.7799 

.1334 

21.1000 

238.0906 

10.1461 

1.1093 

1.1093 

1.0000 

.270OE-O4 

.3377E-01 

.7091 

550.9034 

3.1944 

.1608 

21.4735 

240.1871 

10.2222 

1.1084 

1.1005 

1.0000 

. 2017E-O4 

. 3451E-01 

. 7084 

560.9034 

2.7042 

.1934 

21.0490 

242. 2686 

10.2950 

1,1076 

1,1076 

1.0000 

.2854E-04 

. 3525E-01 

.7875 

570.9034 

2.2931 

.2321 

22.2270 

244.3358 

10.3644 

1.1060 

1.1069 

1.0000 

.2891E-04 

. 3599E-01 

.7864 

580.9034 

1.9478 

.2781 

22.6074 

246.3895 

10. 4304 

1.1061 

1.1062 

1.0001 

.2927E-04 

.3673E-01 

. 7852 

5Se.8009 

1.7122 

.3207 

22.9129 

240.0203 

10,4807 

1,1055 

1.1056 

1.0001 

.2956E-04 

. 3732E-01 

.7841 
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TABLE IV 


Concluded 


S /Ra39.P000 


T 

V 

P 

h/RT 

a 

c/R 

P 

r 


z 


k 


488.6317 

15.4476 

.0295 

19.2015 

226.8612 

9.6956 

1.1149 

1.1149 

1.0000 

.2579E-04 

.2969E-01 

.7903 

498.6317 

12.9382 

.0359 

19.5501 

229.0467 

9,7885 

1.1137 

1.1137 

1.0000 

•2618E-04 

•3063E-01 

.7904 

508.6317 

10.8555 

.0437 

19.9180 

231.2135 

9.8782 

1.1126 

1.1126 

1.0000 

.2657E-04 

.3137E-01 

.7904 

518.6317 

9.1237 

.0530 

20.2812 

233.3623 

9.9647 

1.1115 

1.1115 

1.0000 

.2696E-04 

' .3211E-01 

.7902 

528.6317 

7.6812 

.0642 

20.6475 

235.4937 

10.0480 

1.1105 

1.1105 

1.0000 

.2734E-04 

.3286E-01 

.7898 

538.6317 

6.4778 

.0775 

21.0167 

237.6085 

10.1281 

1.1095 

1.1095 

1.0000 

.2771E-04 . 

.3360E-01 

.7893 

548.6317 

5.4722 

.0935 

21.3889 

239.7072 

10,2050 

1.1086 

1.1066 

1.0000 

.2809E-04 

.3434E-01 

.7686 

558.6317 

4.6305 

.1125 

21.7637 

241.7905 

10.2785 

1.1078 

1.1078 

1.0000 

.2846E-04 

.3508E-01 

.7877 

568.6317 

3.9250 

.1351 

22.1412 

243.6590 

10.3486 

1,1070 

1.1070 

1.0000 

•2682E-04 

•3582E-01 

.7867 

578.6317 

3.3326 

.1619 

22.5212 

245.9133 

10.4153 

1.1062 

1.1062 

1,0000 

.2919E-04 

•3636E-01 

.7855 

588.6317 

2.8344 

.1936 

22.9035 

247.9542 

10.4786 

1.1055 

1.1056 

1.0000 

.2955E-04 

.3730E-01 

.7041 

588.6869 

2.8226 

.1945 

22.9134 

248.0065 

10.4602 

1.1055 

1.1055 

1.0001 

.2955E-04 

.3732E-01 

.7840 





S 

/R-39.5000 






^Pr 

T 

V 

P 

h/RT 

a 

Cp/R 

y 


z 


k 

517.1171 

15.4476 

.0312 

20.2261 

233.0368 

9,9517 

1.1116 

1.1116 

1.0000 

.2690E-04 

.32006-01 

.7902 

527.1171 

13.0009 

.0378 

20.5919 

235.1704 

10.0355 

1.1106 

1.1106 

1.0000 

.2728E-04 

.3274E-01 

.7899 

537.1171 

10.9609 

.0457 

20.9608 

237.2871 

10.1161 

1.1096 

1.1096 

i.aooo 

.2766E-04 

•3348E-01 

.7894 

547.1171 

9.2569 

.0651 

21.3325 

239.3874 

10.1934 

1.1087 

1.1087 

1.0000 

.2803E-04 

.3422E-01 

.7887 

557.1171 

7.6310 

.0663 

21.7070 

241.4721 

10.2674 

1.1079 

1.1079 

1.0000 

.2840E-04 

.3496E-01 

.7878 

567.1171 

6.6360 

.0797 

22.0841 

243.5417 

10.3360 

1.1070 

1.1071 

1.0000 

.2877E-04 

.3571E-01 

• 7868 

577.1171 

5.6328 

.0955 

22.4637 

245.5967 

10.4052 

1.1063 

1.1063 

1.0000 

.2913E-04 

.3645E-01 

.7857 

587.1171 

4.7895 

.1143 

22.8457 

247,6379 

10.4689 

1.1056 

1.1056 

1.0000 

.2949E-04 

.3719E-01 

• 7043 

588.8889 

4.6552 

.1179 

22.9137 

247.9981 

10.4799 

1.1055 

1.1055 

1.0000 

•2955E-04 

.3732E-01 

.7840 





S 

/R-40.0000 







T 

V 

P 

h/RT 

a 

Cp/R 

y 


z 


k 

Sr 

546.4193 

15.4476 

.0330 

21.3065 

239.2396 

10.1880 

1.1086 

1.1080 

1.0000 

.2600E-04 

.34176-01 

.7887 

556.4193 

13.0657 

.0397 

21.6308 

241.3249 

10.2622 

1.1079 

1.1079 

1.0000 

.2837E-04 

•3491E-01 

.7879 

566.4193 

11.0703 

.0477 

22.0578 

243.3948 

10.3330 

1,1071 

1,1071 

1.0000 

.2874E-04 

.35656-01 

.7869 

576.4193 

9.3956 

.0572 

22.4373 

245.4500 

10.4005 

1.1063 

1.1063 

1.0000 

.2910E-04 

.36396-01 

.7857 

586.4193 

7.9878 

.0684 

22.8192 

247.4911 

10.4644 

1.1056 

1.1056 

1.0000 

.2946E-04 

.37136-01 

.7044 

588 .0889 

7.6774 

.0715 

22.9138 

247.9931 

10.4797 

1.1054 

1.1055 

1.0000 

.2955E-04 

.3732E-01 

.7840 


T 

V 

P 

h/RT 

S /R-40.5000 

a yR 

y 


z 


k ' 

Sr 

576.6093 

15,4476 

.0348 

22.4446 

245.4866 10.4016 

1.1063 

1.1063 

1.0000 

.2911E-04 

.3641E-01 

.7857 

586.6093 

13.1332 

.0416 

22.0265 

247,5269 10.4655 

1.1056 

1,1056 

1.0000 

.2947E-04 

.3715E-01 

• 7844 

580.8809 

12.6611 

.0434 

22.9139 

247.9900 10.4796 

1.1054 

1.1054 

1.0000 

.2955E-04 

.3732E-01 

.7840 
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TABLE V.- THERMODYNAMIC AND TRANSPORT PROPERTIES 
OF CF3-CF3 AT CONSTANT ENTROPY 


s/R = 5.0000 


T 

V 

P 

h/RT 

a 

c/R 

y 


z 

P . 

p 

k 

^Pr 

K 


atm 


m/sec 

P 




N-s/n 

W/m-K 


156.6260 

1.2601 

.0720 

2.3365 

103.0757 

5.3051 

1.1365 

1.1313 

.9954 

.8116E-05 

.34016-02 

1.2140 

166.6260 

.805^ 

.1222 

2.5350 

105.8407 

5.6199 

1.1311 

1.1235 

.9933 

.8622E-05 

.43666-02 

1.0485 

176.6260 

.5073 

.2050 

2.7405 

108.4332 

5.8505 

1.1267 

1.1158 

.9904 

.9114E-05 

.5333E-02 

.9445 

186.6260 

.3220 

.3398 

2.9521 

110.8174 

6.0707 

1.1234 

1.1076 

.9861 

.9596E-05 

.63066-02 

.8739 

196.6260 

.2060 

.5564 

3.1688 

112.9399 

6.3067 

1.1212 

1.0986 

.9802 

.10076-04 

.72866-02 

.8236 

206.6260 

.1328 

.8909 

3.3891 

114.7242 

6.5373 

1.1204 

1.0880 

.9718 

.1054E-04 

.82766-02 

. 7866 

216.6260 

.086<i 

1.4313 

3.6110 

116.0643 

6.7746 

1.1213 

1.0751 

• 9601 

.llOlE-04 

.92846-02 

.7593 

226.6260 

.0567 

2.2418 

3.8319 

116.0194 

7.0243 

1.1245 

1.0588 

.9441 

.1150E-04 

.10326-01 

.7395 

229.3276 

.0507 

2.5227 

3.8910 

116.9008 

7.0949 

1.1259 

1.0536 

.9389 

.1163E-04 

.10606-01 

.7353 






S /R- 5.5000 







T 

V 

P 

h/RT 

a 

C/R 

P 

y 


z 


k 


139.6025 

6.3813 

.0130 

2.0177 

90.1376 

4.9677 

1.1478 

1.1465 

.9989 

.7218E-05 

,17616-02 

1.9235 

I<f9.t025 

3.938't 

.0225 

2.2034 

101.2025 

5.2118 

1.1402 

1.1383 

.9904 

.77506-05 

.27216-02 

1.4022 

159.6025 

2,<t^d3 

.0387 

2.3976 

104.1543 

' 5.4462 

1.1336 

1.1309 

.9976 

.02656-05 

.36826-02 

1.1552 

169.6025 

1.5329 

.0656 

2.5997 

106.9893 

5.6781 

1.1280 

1.1242 

.9966 

.87656-05 

.46446-02 

1.0123 

179.6025 

.9665 

.1099 

2.8094 

109.6985 

5.9028 

1.1233 

1.1177 

.9951 

.92516-05 

.56006-02 

.9199 

109.6025 

.6138 

.1824 

3.0260 

112.2661 

6.1234 

1.1193 

1.1113 

.9929 

.97256-05 

.65746-02 

.8557 

199.6025 

.3925 

.2993 

3.2490 

114.6665 

6.3411 

1.1161 

1.1047 

.9890 

.10196-04 

.75446-02 

.8091 

209.6025 

.2528 

.4858 

3.4774 

116.8612 

6.5574 

1.1138 

1.0974 

.9055 

.10656-04 

.85206-02 

.7741 

219.6025 

.1640 

.7796 

3.7100 

118.7947 

6.7744 

1.1124 

1.0891 

.9794 

.11106-04 

.95046-02 

.7474 

229.6025 

.1073 

1.2356 

3.9454 

120.3895 

6.9949 

1.1123 

1.0792 

.9709 

.11556-04 

.10506-01 

.7268 

239.6025 

.0707 

1.9317 

4.1814 

121.5415 

7. 2225 

1.1138 

1.0669 

.9593 

.12016-04 

.11526-01 

.7114 

2^7.7477 

.0507 

2.7479 

4.3724 

122.0606 

7.4172 

1.1165 

1.0545 

.9467 

.1239E-04 

.12376-01 

.7021 


T 

V 

P 

h/RT 

S 

a 

/R- 6.0000 

C/R 

y 

y 

z 

M 

k 

Nr, 

137.8380 

15.2345 

.0054 

1,9864 

97.6300 

P 

4.9222 

1.1490 

e 

1.1484 

,9995 

.71226-05 

.15916-02 

Pr 

2.0819 

147.8380 

9,3005 

.0094 

2.1708 

100.7375 

5.1672 

1.1410 

1.1402 

.9993 

.76576-05 

.^5506-02 

1.4656 

157.8360 

5.0274 

.0161 

2,3639 

103.7435 

5.4038 

1.1342 

1.1331 • 

.9990 

.81746-05 

,35106-02 

1.1888 

167.8380 

3.6427 

.0274 

2,5653 

106.6502 

5.6334 

1.1282 

1.1266 

.9905 

•06766-05 

.44716-02 

1.0328 

177.8380 

2,2928 

.0460 

2.7746 

109,4574 

5.8568 

1.1231 

1.1207 

.9979 

.91636-05 

.54326-02 

.9333 

187.8380 

1.4530 

.0766 

2,9916 

112,1614 

6.0749 

1.1185 

1.1151 

.9970 

.96376-05 

.63946-02 

• 8650 

197.8380 

.9270 

.1263 

3.2156 

114.7640 

6.2866 

1.1146 

1,1098 

.9956 

.10106-04 

.73576-02 

.8155 

207.8300 

.5953 

.2063 

3.4464 

117.2210 

6.4985 

1.1113 

1.1044 

.9937 

.10556-04 

.83236-02 

.7783 

217.8380 

.3840 

. 3335 

3.68 3 2 

119,5399 

6.7059 

1.1087 

1.0987 

.9911 

.11006-04 

.92936-02 

.7496 

227.8380 

.2505 

.5340 

3.9252 

121.6772 

6.9117 

1.1067 

1,0925 

.9073 

,11436-04 

.10276-01 

.7271 

237.8380 

,1641 

.8461 

4.1715 

123.5851 

7.1178 

1.1055 

1.0854 

.9821 

.11876-04 

.11256-01 

.7092 

247.6300 

,1003 

1.3259 

4.4205 

125.1976 

7.3264 

1,1052 

1.0769 

,9749 

.12306-04 

.12256-01 

.6952 

257.6380 

,0721 

2.0523 

4.6704 

126.4269 

7.5405 

1.1063 

1.0665 

.9649 

.12756-04 

.13266-01 

• 6845 

266.6207 

.0507 

2.9776 

4.8889 

127,1025 

7.7366 

1.1036 

1.0551 

.9533 

,13146-04 

.14186-01 

.6776 


T 

V 

P 

h/RT 

S 

a 

/R- 6.5000 

y 


Z 

P 

k 

^Pr 

154.1178 

15.2341 

,0060 

2.2915 

102.6768 

5.3154 

1,1364 

1.1360 

.9996 

.79036-05 

.31526-02 

1.271$ 

164.1178 

9.4963 

.0103 

2.4901 

105.6403 

5.5469 

1.1301 

1,1294 

.9994 

.84906-05 

.41126-02 

1.0820 

174.1178 

5.9604 

.0174 

2,6969 

108.6144 

5.7717 

1.1245 

1.1236 

.9992 

.89026-05 

.50726-02 

• 9656 

104,1178 

3,7666 

.0290 

2.9116 

111.3011 

5.9905 

1.1196 

1.1182 

.9988 

.94606-05 

.60326-02 

.0875 

194.1178 

2,3960 

.0481 

3,1340 

114.0005 

6.2039 

1.1152 

1.1133 

.9983 

.99256-05 

.69936-02 

.8319 

204.1178 

1.5339 

.0789 

3,3636 

116.6097 

6.4126 

1.1114 

1.1086 

.9975 

.10386-04 

.79556-02 

.7905 

214.1178 

.9882 

,1284 

3.6002 

119.1223 

6.6171 

1.1060 

1.1041 

.9964 

.10826-04 

.89186-02 

.7587 

224.1178 

.6406 

.2069 

3.8433 

121.5266 

6.8161 

1.1051 

1.0995 

.9949 

.11266-04 

.98836-02 

.7337 

234.1178 

.4179 

.3307 

4,0923 

123.8051 

7.0163 

1.1027 

1.0947 

.9928 

.11696-04 

.10856-01 

.7138 

244.1178 

• 2743 

.5237 

4.3465 

125.9308 

7.2126 

1.1009 

1.0895 

.9898 

.12116-04 

.11836-01 

.6977 

254.1178 

.1812 

.8217 

4.6051 

127.8659 

7.4083 

1.0996 

1.0836 

.9836 

.12536-04 

.12816-01 

.6846 

264.1178 

.1205 

1.2767 

4.8669 

129.6581 

7.6052 

1.0992 

1.0767 

.9798 

.12956-04 

.13806-01 

.6741 

274.1178 

.0307 

1.9622 

5.1303 

130.9383 

7.8056 

1.0996 

1.0682 

.9720 

.13376-04 

.14816-01 

.6658 

284.1178 

• 0545 

2.9796 

5.3933 

131.9170 

8.0128 

1.1014 

1.0577 

.9613 

.13006-04 

.15846-01 

• 6598 

285,9526 

.0507 

3.2126 

5.4413 

132.0444 

6.0519 

1.1019 

1.0554 

.9590 

.13896-04 

.16036-01 

.6589 
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TABLE V.- Continued 


T 

V 

P 

h/RT 

170.7907 

15.2368 

.0067 

2.6276 

180.7907 

9.6057 

.0112 

2.8900 

190.7907 

6.0958 

.0186 

3.0602 

200.7907 

3.8933 

.0306 

3.2880 

210.7907 

2.5020 

.0500 

3.5231 

220.7907 

1.6178 

.0810 

3.7652 

230.7907 

1.0522 

.1300 

9.0190 

290.7907 

.6309 

.2071 

9.2691 

250.7907 

.9530 

.3272 

9.5300 

260.7907 

.2999 

,5127 

9.7962 

270.7907 

.1997 

. 7967 

5.0668 

280.7907 

.1338 

1.2272 

5.3909 

290.7907 

,0903 

1.8723 

5.6171 

300.7907 

.0613 

2,8269 

5.8938 

305.7569 

.0507 

3.9528 

6.0306 


s/R» 7.0000 


a 

Cp/R 

y 


107.6037 

5.6965 

1.1261 

1.1257 

110.9369 

5,9168 

1.1209 

1.1209 

113.1913 

6,1312 

1,1163 

1.1155 

115.8688 ‘ 

6,3909 

1.1122 

1.1110 

118,9699 

6.5996 

1.1085 

1.1069 

120.9910 

6,7997 

1.1052 

1.1029 

123.9289 

6.9907 

1.1023 

1.0990 

125.7722 

7,1332 

1,0997 

1,0951 

128,0082 

7.3227 

1.0976 

1.0910 

130.1153 

7.5101 

1.0958 

1.0867 

132.0639 

7.6963 

1.0996 

1.0817 

133.8110 

7.8826 

1.0990 

1,0760 

135.3033 

8.0709 

1,0991 

1.0691 

136.9700 

8.2636 

1.0951 

1,0606 

136.9025 

6.3620 

1.0961 

1.0557 


z 


k 

Sr 

,9997 

.8819E-05 

.97516-02 

.9989 

.9995 

.9302E-05 

.57116-02 

.9109 

,9993 

.9771E-05 

.66716-02 

.8989 

.9990 

.1023E-09 

.76316-02 

.8028 

.9985 

.1067E-09 

.8592E-02 

.7681 

,9979 

.llllE-09 

•95536-02 

.7910 

.9970 

.1159E-09 

,10526-01 

.7199 

.9958 

.1196E-09 

.11986-01 

.7018 

.9991 

.1237E-09 

.12956-01 

.6873 

,9917 

.12786-09 

.13926-01 

.6759 

,9883 

.13186-09 

.19906-01 

.6655 

.9836 

.1359E-09 

.15396-01 

.6579 

,9775 

.1399E-09 

.16396-01 

• 6509 

,9691 

.1991E-09 

.17916-01 

.6960 

.9639 

.19626-09 

.17936-01 

.6992 


T 

187.fa7<»*» 

197.87Aii 

207.8799 

217.8799 

227.8799 

237.8799 
297,8 799 
257.6799 

267.8799 

277.8799 

287.8799 

297.8799 

307.8799 

317.8799 
326.0333 


V 


15.2903 

9.7199 

6.2308 

9.0207 

2.6093 

1.7037 

1.1185 

.7383 

.9902 

.3272 

.2196 

.1983 

.1007 

.0689 

,05C8 


s /R* 7.5000 


P 

h/RT 

a 

yR 

y 

,0073 

2.9956 

112.9282 

6.0663 

1.1175 

.0121 

3.2219 

115.1935 

6,2786 

1.1131 

,0198 

3.9597 

117.7892 

6.9837 

1.1092 

,0322 

3.6953 

120.3670 

6.6890 

1.1057 

.0519 

3.9929 

122.8769 

6.8799 

1.1026 

,0829 

9.1972 

125.3172 

7.0715 

1.0997 

.1319 

9.9580 

127.6036 

7.2593 

1.0972 

.2069 

9.7250 

129,9689 

7.9937 

1.0999 

.3233 

9.9976 

132.1616 

7.6299 

1,0930 

.5015 

5,2759 

139.2997 

7,0038 

1.0919 

.7720 

5.5578 

136.1995 

7,9810 

1.0902 

1.1788 

5.0937 

137.9783 

8.1575 

1.0895 

1,7897 

6,1322 

139.5529 

8.3399 

1.0893 

2.6768 

6.9217 

190.8627 

0.5199 

1.0899 

3.6976 

6. 6575 

191.6885 

8.6656 

1.0911 



z 


k 

Sr 

1.1171 

.9997 

.96356-05 

.63906-02 

• 8699 

1.1127 

.9996 

,10096-09 

.73996-02 

.8197 

1.1066 

.9999 

.10596-09 

.03096-02 

.7773 

1.1098 

.9991 

.10906-09 

.92696-02 

.7901 

1.1012 

.9988 

.11916-09 

.10236-01 

.7250 

1,0978 

,9903 

.11036-09 

.11196-01 

.7062 

1,0995 

,9976 

.12296-09 

.12156-01 

.6908 

1.0911 

.9965 

,12656-09 

.13126-01 

.6780 

1.0877 

.9951 

.13056-09 

,19096-01 

.6672 

1.0039 

.9932 

.13996-09 

.15066-01 

.6561 

1.0798 

.9905 

.13836-09 

.16036-01 

• 6509 

1,0751 

,9869 

.19226-09 

.17026-01 

• 6990 

1,0699 

.9819 

,19616-09 

.18026-01 

• 6387 

1.0625 

.9752 

,15016-09 

.19036-01 

.6397 

1.0558 

.9681 

,15356-09 

,19886-01 

.6323 


T 

V 

P 

h/RT 

a 

S /R- 8.0000 

c/R 

p 

y 


z 


k 

Sr 

205,3798 

15,2938 

.0080 

3.3962 

117.1697 

6,9322 

l.lIOl 

1.1090 

.9990 

.10436-04 

•6069E-02 

.7857 

215.3790 

9.8209 

.0130 

3.6352 

119,7730 

6.6333 

1.1069 

1.1060 

.9996 

.10876-04 

.90286-02 

.7547 

225.3798 

6.3691 

.0210 

3.6813 

122.3197 

6.8298 

1.1031 

1.1025 

.9995 

.11306-04 

.99806-02 

• 7302 

235.3798 

9.1979 

.0337 

9.1399 

129.8060 

7.0217 

1.1001 

1.0993 

,9993 

.11736-04 

1,10956-01 

• 7104 

295.3790 

2.7185 

.0536 

9.3993 

127.2322 

7.2099 

1.0979 

1.0962 

.9990 

.12146-04 

.11916-01 

• 6942 

255.3798 

1.7913 . 

.089b 

9.6607 

129.5968 

7.3930 

1.0999 

1.0933 

,9905 

,12546-04 

.12876-01 

.6807 

265,3798 

1,1869 

.1327 

9.9333 

131.8969 

7. 5729 

1,0926 

1.0909 

.9980 

,12946-04 

.13836-01 

.6693 

275.3790 

.7909 

, 2C65 

5.2119 

139.1252 

7,7993 

1.0906 

1,0875 

.9971 

.13336-04 

.14806-01 

.6596 

285.3798 

. 5291 

.3199 

5.9960 

136.2790 

7.9225 

1.0889 

1.0895 

.9960 

.13726-04 

,15766-01 

.6513 

295.3798 

. 3561 

.9909 

5.7851 

138.3295 

0.0932 

1.0875 

1.0819 

.99<»^ 

.14106-04 

.16736-01 

• 6442 

305.3790 

.2909 

. 7978 

6.0783 

190.2727 

B.2610 

1.0863 

1.0779 

.9923 

.14486-04 

.17716-01 

• 6381 

315.3798 

.1639 

1.1320 

6.3763 

192.0779 

8.9292 

1.0055 

1.0739 

.9893 

,14866-04 

.18696-01 

.6329 

325.3798 

.1121 

1.7C09 

6,6765 

193.7111 

8.5969 

1,0852 

1.0693 

.9854 

.15236-04 

.19686-01 

.6206 

335.3793 

.0772 

2.5327 

6.9703 

195.1207 

8, 7651 

1.0855 

1.0637 

.9801 

.15626-04 

.20696-01 

• 6251 

395.3790 

.0535 

3,7378 

7.2001 

196,2779 

8,9371 

1.0865 

1.0569 

.9730 

.16026-04 

.21726-01 

.6226 

396,807b 

.0508 

3.9983 

7.3231 

196.9158 

8.9621 

1.0067 

1.0558 

.9719 

.16076-04 

.21076-01 

.6224 


S /R- 8.5000 


T 

V 

P 

h/RT 

a 

C/R 

y 

y„ 

z 

M 

k 

N 






P 


e 




Pr 

223.3157 

15.2430 

.0087 

3.0303 

121.8254 

6.7889 

1.1037 

1.1034 

.999*0 

.11226-04 

.97896-02 

• 7348 

233.3157 

9,9226 

.0140 

4.0822 

124.3362 

6.9614 

1.1006 

1.1002 

.9997 

.1164E-04 

.10756-01 

• 7141 

243.3157 

6.4949 

• 0223 

4.3410 

126.7922 

7.1695 

1.0977 

1.0972 

.9996 

.1205E-04 

.11716-01 

• 6972 

253.3157 

4.2743 

.0352 

4.6064 

129.1944 

7.3533 

1.0951 

1.0944 

.9994 

.1246E-04 

.12676-01 

.6832 

263.3157 

2.8201 

.0553 

4.8783 

131.5431 

7.5330 

1.0927 

1.0918 

.9991 

.1286E-04 

•1363E-01 

.6713 

273.3157 

1,8007 

.0863 

5.1565 

133.6370 

7.7089 

1.0906 

1.0892 

.9988 

.1325E-04 

•14596-01 

• 6613 

283,3157 

1.2570 

.1336 

5.4407 

136.0736 

7.8810 

1.0866 

1.0867 

.9983 

•1363E-04 

.15556-01 

• 6526 

293.3157 

.8444 

.2060 

5.7306 

138.2480 

8.0496 

1.0868 

1.0642 

.9976 

•1401E-04 

.16526-01 

• 6451 

303.3157 

,5700 

.3153 

6.0259 

140.3531 

8,2150 

1.0853 

1.0817 

,9967 

.1438E-04 

.1748E-01 

• 6386 

313.3157 

.3067 

.4795 

6,3262 

142.3783 

8.3776 

1.0839 

1.0789 

.9954 

.1475E-04 

•1845E-01 

• 6329 

323.3157 

.2637 

.7244 

6.6309 

144.3086 

8.5379 

1.0629 

1.0760 

.9937 

.1512E-04 

.19426-01 

.6279 

333.3157 

.1807 

1.0870 

6,9394 

146.1237 

8.6965 

1.0621 

1,0727 

.9913 

.1549E-04 

•20406-01 

.6236 

343,3157 

.1245 

1.6196 

7.2510 

147.7971 

0.8543 

1.0817 

1.0668 

• 9682 

,15856-04 

.21396-01 

• 6199 

353.3157 

• 0863 

2. 3951 

7.5645 

149.2944 

9.0125 

1.0817 

1.0643 

.9840 

.1623E-04 

•22396-01 

.6169 

363.3157 

.0602 

3.5128 

7.8706 

150.5741 

9.1725 

1.0823 

1.0588 

.9784 

•16616-04 

•2341E-01 

• 6146 

366.0953 

.0508 

4,2048 

8,0285 

151.0953 

9.2503 

1.0829 

1.0556 

.9751 

•1679E-04 

•23916-01 

• 6138 
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TABLE V 


Continued 


S/R« 9.0000 


T 

V 

P 

h/RT 

a 

Cp/R 

r 

CD 

Z 


k 

Npr 

2 <*l.t 853 

15.2430 

. 0 C 9 V 

4.2987 

126,4194 

7.1385 

1,0981 

1,0979 

.9998 

, 1199£-04 

. 11556-01 

.6997 

251 .6853 

10.0236 

.0149 

4.5632 

128.8410 

7.3227 

1.0954 

1.0951 

,9997 

. 1239 E -04 

. 12516-01 

.6852 

261.6053 

6.6252 

.0235 

4.8343 

131.2137 

7,5027 

1.0930 

1.0926 

.9996 

. 1279 E -04 

. 13476-01 

.6731 

271.6853 

4.4013 

.0367 

5.1119 

133.5383 

7.6786 

1.0907 

1.0901 

.9995 

. 1318 E -04 

. 14436-01 

.6627 

281 .t 653 

2.9306 

.0569 

5.3956 

135.8149 

7.0505 

1.0886 

1.0078 

.9993 

. 1357 E -04 

. 15396-01 

.6538 

291.6853 

1.9717 

.0879 

5.6854 

138,0420 

8.0186 

1.0867 

1.0856 

.9990 

. 1395 E -04 

. 16356-01 

.6461 

3 C 1.6853 

1.3293 

,1347 

5.9009 

140.2197 

8.1830 

1,0850 

1.0834 

.9906 

. 1432 E -04 

, 17316-01 

,6393 

311.6853 

,9006 

.2054 

6.2819 

142.3420 

8.3439 

1.0834 

1.0812 

,9900 

. 1469 E -04 

, 18286-01 

.6334 

321.6853 

.6130 

.3111 

6.5802 

144.4040 

8,5016 

1.0820 

1.0790 

.9973 

, 15056-04 

, 19246-01 

.6281 

331.6053 

.4192 

.4686 

6.8992 

146.3971 

8.6563 

1.0808 

1,0767 

.9962 

. 15416-04 

, 20216-01 

.6234 

341.6853 

.2881 

.7015 

7.2147 

148.3098 

0.0085 

1.0798 

1.0742 

,9946 

. 15766-04 

, 21186-01 

.6192 

351.6853 

.1990 

1.0435 

7.5339 

150.1261 

8.9586 

1.0790 

1.0714 

,9929 

. 16126-04 

. 22166-01 

.6156 

361.6053 

.1381 

1.5423 

7.8563 

151,8252 

9. 1074 

1.0785 

1 . 06 B 2 

.9904 

, 16476-04 

, 23146-01 

.6124 

371.6053 

.0964 

2 . 2 b 38 

8,1309 

153.3605 

9.2550 

1.0784 

1,0644 

.9871 

. 16636-04 

. 24146-01 

.6097 

381.6853 

. 067 b 

3.2963 

8.5067 

154.7595 

9,4049 

1.0788 

1.0600 

.9326 

, 17206-04 

. 25156-01 

.6075 

389.9096 

.0507 

4.4670 

8.7745 

155.7351 

9.5292 

1,0795 

1.0557 

.9780 

. 17516-04 

, 26006-01 

.6062 


S/R« 9.5000 


T 

V 

P 

h/RT 

a 

c /R 
P 

r 


z 

P 

k 

Npr 

260.4983 

15.2438 

.C 102 

4,8022 

130.9564 

7,4810 

1.0932 

1.0930 

,9998 

, 12746-04 

, 13366-01 

. 6744 

270.4983 

10.1201 

.0159 

5.0791 

133.2961 

7.6571 

1.0909 

1.0906 

. 9998 

. 13146-04 

. 14316-01 

.6630 

280.4983 

6,7523 

.0247 

5,3624 

135,5919 

7.8292 

1.0887 

1.0884 

. 9997 

. 13526-04 

. 15276-01 

.6547 

290.4983 

4.5272 

.0381 

5.6517 

137.8444 

7,9972 

1.0867 

1.0863 

,9995 

. 13906-04 

. 16236-01 

.6469 

3 C 0.4983 

3,0500 

.0565 

5,9471 

140.0540 

8. 1614 

1.0849 

1.0842 

.9994 

. 14276-04 

. 17196-01 

.6400 

310.4903 

2.0644 

.0893 

6.2401 

142.2199 

8.3218 

1.0832 

1.0023 

.9991 

. 14646-04 

. 18166-01 

.6339 

320.4903 

1.4039 

, 1356 

6.5547 

144.3404 

0..47 8 5 

1.0817 

1.0804 

,9988 

, 15006-04 

. 19126-01 

.6285 

330,4903 

.9590 

.2045 

6.8666 

146.4120 

6.6318 

1.0603 

1,0765 

.9983 

. 15366-04 

. 20086-01 

.6236 

340.4983 

.6582 

.3069 

7.1035 

148,4323 

0.7618 

1.0790 

1.0766 

.9977 

. 15716-04 

, 21056-01 

.6192 

350.4963 

,4537 

,4570 

7.5050 

150.3925 

8.9287 

1.0779 

1.0745 

.9969 

, 16066-04 

. 22016-01 

,6153 

360;,4983 

,3142 

,6791 

7.6309 

152.2040 

9.0729 

1.0770 

1.0724 

,9957 

, 16406-04 

. 22986-01 

.6117 

370.4983 

.2187 

1.0016 

8.1605 

154,0947 

9.2147 

1.0763 

1.0700 

.9942 

. 16756-04 

, 23966-01 

.6085 

300.4983 

.1529 

1.4683 

8.4933 

155.8082 

9.3548 

1.0758 

1.0674 

.9922 

. 17096-04 

. 24946-01 

.6056 

390,4903 

.1074 

2.1389 

8.6285 

157.4041 

9; 4939 

1,0756 

1.0643 

,9896 

, 17446-04 

, 25936-01 

.6031 

400.4963 

.0759 

3.0947 

9.1652 

158,8571 

9.6328 

1.0757 

1.0607 

.9861 

. 17796-04 

, 26946-01 

.6011 

410.4903 

.0539 

4.4451 

9.5023 

160.1384 

9,7728 

1.0763 

1.0565 

.9815 

. 18166-04 

. 27966-01 

. 5995 

412.2741 

.0507 

4.7366 

9.5620 

160.3456 

9.7979 

1,0765 

1.0557 

,9806 

, 18226-04 

, 28156-01 

.5993 


S /R- 10.0000 


T 

V 

P 

h/RT 

a 

c /R 
P 

r 


z 

P 

k 


279.7609 

15.2400 

.0109 

5.3416 

135.4439 

7.8161 

1.0088 

1.0887 

.9999 

. 13496-04 

. 15206-01 

.6553 

289.7609 

10,2145 

.0169 

5.6307 

137.7081 

7.9843 

1.0866 

1.0866 

.9998 

. 13876-04 

. 16166-01 

.6474 

299.7609 

6,8784 

,0259 

5.9258 

139,9326 

8,1484 

1.0849 

1.0046 

.9997 

. 14246-04 

. 17126-01 

,6404 

309.7609 

4.6536 

,0396 

6,2267 

142.1162 

8.3087 

1.0032 

1.0828 

.9996 

. 14616-04 

, 18066-01 

.6342 

319.7609 

3.1629 

.0601 

6.5334 

144,2650 

0,4651 

1.0616 

1.0810 

.9995 

. 14976-04 

. 19046-01 

,6207 

329.7609 

2.1594 

.0907 

6.8455 - 

146.3727 

8.6178 

1.0601 

1,0793 

.9993 

. 15336-04 

. 20006-01 

.6238 

339.7609 

1.4009 

.1363 

7.1629 

148.4393 

8,7669 

1.0787 

1.0776 

.9990 

. 15686-04 

. 20966-01 

.6193 

349,7609 

1.0201 

.2036 

7.4853 

150.4642 

8.9125 

1.0775 

1.0760 

.9986 

. 16026-04 

. 21936-01 

.6153 

359.7609 

.7058 

. 3025 

7,8125 

152.4423 

9.0548 

1,0764 

1.0743 

.9981 

. 16366-04 

. 22096-01 

.6115 

369.7609 

.4904 

.4471 

8.1443 

154.3689 

9,1939 

1,0754 

1.0726 

.9974 

, 16706-04 

. 23866-01 

.6081 

379,7609 

.3423 

.6573 

8.4802 

156.2370 

9.3302 

1.0745 

1.0707 

,9965 

. 17046-04 

. 24836-01 

.6050 

389.7609 

.2400 

.9611 

8.8198 

158,0368 

9.4639 

1.0738 

1.0607 

.9953 

. 17376-04 

. 25806-01 

.6021 

399.7609 

,1690 

1.3973 

9.1625 

159.7560 

9.5955 

1.0733 

1.0665 

.9937 

. 17716-04 

. 26786-01 

.5995 

409.7609 

.1196 

2.0198 

9.5079 

161.3767 

9.7256 

1.0730 

1.0640 

.9916 

. 16 , 056-04 

. 27776-01 

.5971 

419.7609 

.0851 

2.9015 

9,8550 

162.8857 

9.8549 

1.0731 

1.0611 

.9888 

. 18396-04 

. 28776-01 

.5951 

429.7609 

.0608 

4.1406 

10.2028 

164.2549 

9.9844 

1.0734 

1.0577 

,9853 

, 18746-04 

. 29786-01 

.5934 

435.2147 

.0508 

5.0114 

10.3924 

164.9353 

10.0554 

1,0738 

1.0556 

,9829 

. 18946-04 

. 30356-01 

.5927 


99 



TABLE V.- Continued 


S /R-10.5000 


T 

V 

P 

h/RT 

a 

c/R 

p 

r 


z 

M 

k 

''Pr 

299.^815 

15.2380 

.0117 

5.9170 

139.8891 

8.1939 

1.0899 

1.0896 

.9999 

.1923E-09 

.17096-01 

.6906 

309.^015 

10.3083 

.0178 

6,2107 

192,0832 

8.3036 

1.0832 

1.0830 

.9998 

.1960E-09 

.18056-01 

.6399 

319.<r815 

7,0099 

.0271 

6.5253 

199.2915 

8.9599 

1.0815 

1.0813 

,9990 

.1996E-09 

,19016-01 

.6288 

329.9915 

9.7810 

.0910 

6.8376 

196.3696 

8.6123 

1.0800 

1.0797 

,9997 

.15.32E-09 

•19976-01 

.6239 

339.9015 

3.2770 

.0615 

7.1552 

196.9527 

0.7610 

1.0786 

1,0781 

.9995 

.1567E-09 

.20936-01 

• 6199 

399.9915 

2.2571 

.0920 

7.9781 

150.5055 

8.9060 

1.0773 

• 1,0766 

,9999 

.1601E-09 

.21896-01 

.6152 

359.9815 

1.5609 

.1368 

7.8060 

152.5220 

9.0979 

1,0761 

1.0751 

.9991 

.1635E-09 

.22866-01 

.6115 

369.9815 

1,0390 

,2029 

8.1307 

159.5005 

9.1859 

1.0799 

1,0737 

.9986 

.1669E-09 

.23026-01 

.6079 

379.9815 

.7561 

,2979 

0.9760 

156.9382 

9.3199 

1.0739 

1.0722 

.9989 

.1702E-09 

,29786-01 

.6097 

389,9815 

.5296 

.9363 

8.8176 

158.3311 

9.9513 

1.0730 

1.0707 

.9979 

.17356-09 

.25756-01 

.6016 

399,9815 

.3725 

.6358 

9.1631 

160.1738 

9.5797 

1.0722 

1.0692 

,9971 

.17686-09 

.26726-01 

.5988 

909.9615 

.2631 

.9217 

9.5123 

161.9589 

9.7053 

1.0716 

1.0675 

.9961 

.18006-09 

,27696-01 

.5961 

919.9815 

, 1867 

1.3291 

9.8697 

163.6768 

9.8286 

1.0711 

1.0656 

,9999 

.10336-09 

.28676-01 

.5937 

929.9815 

.1330 

1.9061 

10.2196 

165.3155 

9.9500 

1,0708 

1.0635 

.9932 

,18666-09 

.29656-01 

.5919 

939.9815 

.0953 

2,7181 

10.5765 

166. 8606 

10.0701 

1.0707 

1.0612 

.9910 

.10996-09- 

.30656-01 

• 5899 

999.9815 

.0666 

3.3525 

10.9399 

168.2952 

10.1895 

1.0710 

1.0589 

.9862 

.19326-09 

.31656-01 

.5877 

958.7596 

.0508 

5.2938 

11.2666 

169.5119 

10.3007 

1.0715 

1.0555 

.9650 

.19656r09 

.32606-01 

• 5864 


S /R-11.0000 


T 

V 

P 

h/RT 

a 

Cp/R 

r 


z 

u 

k 

Npr 

319.6695 

15.2375 

.0125 

6.5315 

199.2982 

8.9629 

1.0815 

1.0819 

.9999 

. 19976-09 

•19036-01 

• 6287 

329,6695 

10.9029 

.0166 

6.8939 

196.9273 

8.6196 

1.0799 

1.0798 

.9998 

•15326-09 

.19996-01 

• 6238 

339.6695 

7.1312 

.0283 

7,1619 

198.5230 

8.7630 

1.0785 

1.0703 

• 9998 

.15676-09 

.20956-01 

• 6192 

399.6695 

9,9103 

,0923 

7.9851 

150.5889 

8.9076 

1.0772 

1,0768 

.9997 

.16026-09 

.21916-01 

.6151 

359,6695 

3.3955 

,0630 

7.8139 

152.6213 

9,0985 

1,0759 

1.0755 

• 9996 

.16356-09 

.22876-01 

.6113 

369.6695 

2.3579 

.0932 

8.1967 

159.0223 

9.1858 

1.0797 

1.0791 

,9995 

,16696-09 

•23836-01 

• 6078 

379.6695 

1.6992 

.1372 

6.9898 

156.5908 

9.3199 

1.0736 

1.0729 

.9993 

.17026-09 

.29796-01 

.6095 

389.6695 

1.1512 

.2010 

0.8279 

158.5252 

9.9996 

1#0726 

1.0716 

• 9990 

.17356-09 

.25756-01 

.6019 

399.6695 

,8099 

.2932 

9.1799 

160.9237 

9,5769 

1.0717 

1.0703 

.9987 

.17676-09 

•26726-01 

• 5989 

909,6695 

.5719 

,9255 

9.5255 

162.2831 

9.7000 

1.0709 

1.0690 

• 9982 

.17996-09 

.27686-01 

.5957 

919,6695 

.9050 

• 6196 

9.0809 

169.0993 

9.8205 

1.0702 

1.0677 

.9976 

•18316-09 

•28656-01 

.5930 

929.6695 

.2883 

.8833 

10.2380 

165.8666 

9.9382 

1.0696 

1.0662 

• 9968 

•18636-09 

.29626-01 

.5905 

939.6695 

.2061 

1.2633 

10.6002 

167,5779 

10.0532 

1.0691 

1.0697 

• 9958 

.1895.6-09 

•30606-01 

• 5881 

999.6695 

,1979 

1.7979 

10.9693 

169.2291 

10.1661 

1.0686 

1.0630 

.9995 

.19266-09 

•31586-01 

• 5859 

959,6695 

.1067 

2.5938 

11.3309 

170.7999 

10.2772 

1.0687 

1.0610 

.9926 

.19596-09 

.32576-01 

• 5839 

969,6695 

.0773 

3.5802 

11.6970 

172.2763 

10,3872 

1.0688 

1.0589 

.9906 

.19916-09 

.33576-01 

• 5820 

979.6695 

.0562 

5.0069 

12.0657 

173.6568 

10.9967 

1.0692 

1.0569 

.9879 

.20256-09 

•3V596-01 

• 5805 

982.9398 

.0509 

5.5027 

12.1859 

179.0890 

10.5326 

1.0699 

1.0555 

• 9869 

; 20366-09 

.'39926-01 

.5800 


S /R-11.5000 


T 

V 

P 

h/RT 

a 

Cp/R 

y 


Z 


k 


390.3362 

15.2398 

.0133 

7.1835 

i98.6775 

8.7729 

1.0789 

1.0783 

.9999 

.1569E-0<i 

.21016-01 

.6189 

350.3362 

10.9959 

.0198 

7,5072 

150.7958 

6.9166 

1.0770 

1.0769 

.9999 

.160^E-0<» 

.21976-01 

.6198 

360.3362 

7.2599 

.0295 

7.8360 

152.7896 

9.0570 

1.0750 

1.0756 

.9990 

.16386-09 

.22936-01 

.6110 

370.3362 

5.0923 

.0937 

0.1699 

159.7993 

9.1938 

1.0796 

1.0793 

.9997 

.16716-09 

.23096-01 

.6075 

380.3362 

3.5166 

.0693 

8.5086 

156.7752 

9.3268 

1.0735 

1.0731 

.9997 

.17096-09 

.29856-01 

.6092 

390.3362 

2.9625 

,0992 

8.8520 

158.7273 

9.9563 

1.0729 

1.0719 

.9995 

.17376-09 

.25816-01 

.6011 

900.3362 

1.7313 

.1379 

9,1999 

160.6999 

9.5822 

1.0715 

1.0708 

.9999 

.17696-09 

.26776-01 

• 5981 

910,3362 

1.2221 

.1995 

9.5521 

162.5923 

9.7096 

1.0706 

1.0697 

• 9992 

.18016-09 

.27736-01 

• 5953 

920.3362 

• 8661 

• 2882 

9.9089 

169.9027 

9.8236 

1.0698 

1.0686 

.9989 

.18326-09 

.28706-01 

• 5926 

930.3362 

.6163 

.9195 

10.2666 

166.2269 

9.9393 

1.0690 

1.0679 

• 9965 

.18696-09 

•29666-01 

• 5900 

990.3362 

.9902 

.5935 

10.6325 

168.0177 

10.0519 

1.0689 

1.0663 

.9980 

.18956-09 

•30636-01 

• 5879 

950.3362 

.3157 

.8958 

10.9996 

169.7651 

10.1615 

1.0678 

1.0651 

.9979 

.19266-09 

.31606-01 

.5650 

960.3362 

.2279 

1,1996 

11.3698 

171.9655 

10.2689 

1.0679 

1.0638 

• 9966 

.19576-09 

•32576-01 

• 5827 

970.3362 

.1699 

1.6932 

11.7925 

173.1129 

10.3729 

1.0671 

1.0629 

.9956 

•19876-09 

• 333M-01 

• 5805 

980.3362 

.1199 

2.3701 

12.1172 

179.6878 

10. 97 93 

1«0669 

1.0608 

.9993 

•201fr-09 

•39f4f-tl 

.5789 

980.3362 

.0871 

3.3227 

12.9939 

176.2126 

10.9761 

1.0669 

1.0590 

.9926 

• 20m-09 


.5765 

500.3362 

.0638 

9.6171 

12.0709 

177.6973 

10. 6798 

1.0671 

1.0571 

.9905 

•20828-09 

•38>4i-#l 

.5797 

507.8099 

.0508 

5.8609 

13.1519 

176.6619 

10.7900 

1.0675 

1.0555 

• 9686 

•210Tf-«9 


• 5736 


100 



TABLE V.- Continued 


s /R. 12. 0000 


T 

V 

P 

h/RT 

a 

c /R 
P 

r 

CD 

>• 

z 

pi 

k 


361,5047 

15.2433 

.0141 

7.8751 

153.0346 

9,0729 

1.0756 

1.0755 

. 9999 

. 16428-04 

. 23046-01 

.6106 

371 . 50^7 

10.5907 

.0209 

8.2096 

155.0461 

9.2090 

1.0744 

1,0743 

.9999 

. 1675 E -04 

. 24006-01 

.6071 

381 . tOA 7 

7.3892 

.0307 

0.5490 

157.0306 

9.3415 

1.0733 

1.0731 

.9998 

. 1708 E -04 

. 24966-01 

.6038 

391 . 50<»7 

5.1763 

.0450 

8.0932 

158.9887 

9,4703 

1,0722 

1.0720 

,9998 

. l 740 e -04 

. 25926-01 

.6007 

<» 01 . 50<»7 

3.6406 

.0656 

9.2419 

160.9205 

9,5954 

1.0712 

1.0709 

.9997 

. 1773 E -04 

. 26886-01 

.5977 

<» 11 , 50^7 

2.5707 

.0951 

9.5950 

162.8262 

9,7170 

1.0703 

1.0699 

.9996 

. 1804 E -04 

. 27846-01 

.5949 

421.5047 

1.8223 

.1374 

9.9524 

164.7052 

9.8350 

1.0695 

1.0689 

.9995 

. 18366-04 

. 28806-01 

.5921 

431.5047 

1.2968 

.1977 

10.3138 

166.5571 

9.9495 

1.0687 

1,0679 

,9993 

. 18676-04 

. 2976 E -01 

.5895 

441.5047 

.9264 

.2631 

10.6791 

168. 3806 

10,0607 

1,0679 

1.0670 

.9991 

. 18986-04 

. 30736-01 

.5869 

451 .5047 

.6644 

.4035 

11.0480 

170.1740 

10.1685 

1.0673 

1.0660 

,9988 

. 19286-04 

. 31696-01 

.5844 

461.5047 

.4783 

.5727 

11.4204 

171.9351 

10.2731 

1.0667 

1.0650 

,9984 

, 19586-04 

. 32666-01 

.5820 

471.5047 

.3457 

.8092 

11.7959 

173.6608 

10. 3748 

1.0662 

1.0640 

,9979 

, 19896-04 

, 33636-01 

. 5796 

481.5047 

,2508 

1.1383 

12.1742 

175.3471 

10,4735 

1.0653 

1.0629 

,9973 

, 20196-04 

. 34606-01 

.5773 

491.5047 

.1827 

1.5937 

12.5550 

176.9893 

10.5696 

1.0655 

1.0617 

.9965 

, 20496-04 

. 35576-01 

.5750 

501.5047 

.1336 

2.2210 

12.9379 

178,5816 

10.6634 

1.0653 

1.0604 

.9954 

, 20796-04 

. 36566-01 

.5729 

511.5047 

.0982 

3.0802 

13.3223 

130.1176 

10.7552 

1,0653 

1.0591 

. 9941 

. 21106-04 

. 37556-01 

,5708 

521.5047 

,0724 

4.2500 

13.7076 

181.5906 

10.8455 

1,0654 

1.0575 

.9925 

. 21416-04 

. 38556-01 

.5689 

531,5047 

.0537 

5.0328 

14.0932 

182.9948 

10.9348 

1.0657 

1.0559 

.9905 

'. 2173 E -04 

. 39576-01 

.5672 

533.3864 

.0507 

6.1071 

14.1657 

183.2510 

10.9516 

1.0658 

1.0555 

.9901 

. 21796-04 

. 39766-01 

.5669 


s /R-12.5000 


T 

V 

P 

h/RT 

a 

c /R 
•P 

r 


z 

P 

k 

N 

Pr 

383.2026 

15.2381 

.0150 

8.6074 

157.3774 

9,3633 

1,0731 

1.0730 

.9999 

, 1713 E -04 

. 25126-01 

.6032 

393.2026 

10.6610 

.0219 

8.9524 

159.3355 

9.4913 

1,0720 

1.0719 

,9999 

. 1746 E -04 

. 26086-01 

.6002 

403.2026 

7.5171 

.0319 

9,3020 

161.2690 

9,6157 

1.0710 

1.0709 

.9999 

. 17786-04 

, 27046-01 

.5972 

413.2026 

5.3110 

.0462 

9,6561 

163.1783 

9,7364 

1.0701 

1.0699 

,9998 

. 18106-04 

. 28006-01 

.5944 

423.2026 

3.7669 

.0668 

10.0144 

165.0636 

9.8536 

1.0692 

1.0690 

.9997 

. 10416-04 

. 28966-01 

.5916 

433.2026 

2.6621 

,0960 

10 . 3769 , 

166.9251 

9,9671 

1.0684 

1.0601 

.9997 

, 18726-04 

. 29926-01 

.5890 

443.2026 

1.9169 

,1374 

10.7433 

168.7626 

10.0772 

1,0677 

1.0672 

.9996 

. 1902 E -04 

. 30886-01 

.5864 

453.2026 

1.3752 

,1956 

11.1135 

170.5756 

10.1838 

1.0670 

1.0663 

.9994 

, 19336-04 

. 31856-01 

.5839 

463.2026 

.9904 

,2779 

11.4874 

172.3633 

10. 2069 

1.0663 

1.0655 

.9992 

. 19636-04 

. 32816-01 

.5814 

473.2026 

.7159 

.3926 

11.8646 

174.1246 

10.3068 

1,0657 

1.0647 

.9990 

. 19926-04 

. 33776-01 

,5769 

483.2026 

.5194 

.5524 

* 12.2451 

175.0576 

10.4834 

1,0652 

1.0630 

,9907 

. 20226-04 

. 34746-01 

.5765 

493.2026 

.3783 

. 7738 

12.6284 

177. 5604 

10.5770 

1.0647 

1.0629 

.9983 

. 20516-04 

, 35706-01 

.5741 

503.2026 

.2 766 

1,0794 

13.0145 

179.2300 

10.6675 

1.0644 

1.0620 

.9978 

, 20816-04 

, 36676-01 

.5718 

513.2026 

.2030 

1.4991 

13,4029 

180.8632 

10, 7553 

1.0641 

1.0611 

. 9972 

. 21106-04 

, 37656-01 

,5695 

523.2026 

.1495 

2,0727 

13.7933 

182.4558 

10,8406 

1.0639 

1.0600 

,9964 

. 21406-04 

. 30636-01 

.5672 

533.2026 

.1106 

2.8526 

14.1853 

184.0036 

10.9236 

1.0636 

1.0589 

,9954 

. 21696-04 

, 39626-01 

.5651 

543.2026 

.0822 

3,9075 

14,5783 

185.5020 

11.0047 

1,0639 

1.0577 

,9942 

, 21996-04 

, 40616-01 

.5630 

553.2026 

• 0613 

5,3260 

14.9718 

186.9473 

11.0844 

1.0641 

1.0565 

,99 27 

. 22306-04 

. 41626-01 

.5611 

559.7307 

• 0508 

6,5007 

15.2286 

187,8613 

11.1350 

. 1.0644 

1.0556 

.9915 

, 22516-04 

. 42296-01 

• 5600 


S / R - 13.0000 


T 

V 

P 

h/RT 

a 

C /R 
P 

r 


Z 


k 


405.4265 

15.2438 

.0158 

9,3806 

161,7069 

9.6426 

1.0708 

1.0707 

.9999 

. 17856-04 

. 27266-01 

.5966 

415.4265 

10.7780 

.0229 

9.7358 

163,6149 

9.7624 

1.0699 

1.0698 

.9999 

. 18166-04 

. 28216-01 

.5937 

425.4265 

7.6507 

.0331 

10.0952 

165.5002 

9.8786 

1.0690 

1,0669 

,9999 

, 18406-04 

, 29176-01 

.5910 

435.4265 

5.4515 

.0475 

10.4587 

167.3634 

9.9912 

1.0682 

1.06 60 ^ 

,9998 

. 18786-04 

. 30136-01 

,5884 

445.4265 

3.0992 

.0679 

10.8262 

169,2047 

10.1002 

1.0674 

1.0672 

.9990 

. 19096-04 

. 31096-01 

.5058 

455.4265 

2.7994 

.0967 

11.1976 

171.0243 

10.2057 

1.0667 

1.0664 

.9997 

. 19396-04 

. 32056-01 

.5832 

465.4265 

2.0172 

.1371 

11.5727 

172.8220 

10. 3076 

1.0660 

1.0656 

,9996 

. 19696-04 

. 33016-01 

,5007 

475.4265 

1.4590 

• 1936 

11.9512 

174.5977 

10.4062 

1.0654 

1.0649 

,9995 

, 19996-04 

. 33986-01 

.5783 

485.4265 

1.0591 

.2723 

12.3332 

176,3508 

10.5013 

1.0648 

1.0642 

.9994 

. 20286-04 

. 34946-01 

,5758 

495.4265 

.7717 

.3614 

12.7183 

178,0805 

10.5931 

1.0643 

1.0634 

.9992 

. 20576-04 

. 35906-01 

.5734 

505.4265 

.5643 

.5319 

13.1063 

179.7856 

10.6817 

1.0630 

1.0627 

,9989 

. 20866-04 

. 36876-01 

.5709 

515.4265 

.4142 

. 7389 

13.4971 

181.4647 

10.7671 

1.0634 

1.0620 

.9986 

. 21156-04 

. 37836-01 

.5665 

525.4265 

.3051 

1.0220 

13.8904 

163.1158 

10.8494 

1.0631 

1.0612 

,9982 

. 21436-04 

• 38806-01 

.5661 

535.4265 

.2256 

1.4078 

14.2859 

184.7366 

10.9289 

1.0628 

1.0604 

,9977 

. 21726-04 

.39776-01 

.5637 

545.4265 

.1675 

1.9310 

14.6833 

186.3245 

11.0097 

1.0626 

1.0596 

.9971 

. 22006-04 

•40796-01 

.5614 

555.4265 

• 1248 

2.6371 

15.0822 

187.8767 

11.0800 

1.0629 

1.0507 

.9964 

. 22296-04 

.41746-01 

.5591 

565.4265 

• 0933 

3.5853 

15.4822 

189.3903 

11.1921 

1.0626 

1.0570 

.9955 

. 22586-04 

.42736-01 

• 5569 

575.4265 

.0701 

4.8521 

15,8827 

190.8631 

11.2224 

1.0627 

1.0569 

.9943 

. 22086-04 

. 43736-01 

.5548 

505.4265 

.0529 

6.5347 

16.2833 

192.2946 

11,2913 

1.0631 

1.0559 

.9930 

. 23196-04 

. 44746-01 

.5528 

506.9057 

• 0508 

6.8260 

16.3425 

192.5030 

11.3013 

1.0631 

1.0557 

.9928 

, 23236-04 

. 44906-01 

.5525 
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TABLE V.- Continued 


T 

V 

P 

h 'RT 

a 

S / R . 13.5000 

c/R 

P 

r 


z 


k 


^ 28.2326 

15.2386 

.0167 

10.1970 

166 . C 354 

9.9103 

1.0687 

1.0687 

.9999 

. 1856 E -04 

. 29446-01 

.5903 

438.2326 

10.6690 

.0240 

10,5618 

167.8959 

10. 0218 

1.0679 

1.0678 

.9999 

. 18876-04 

. 30406-01 

.5876 

448.2326 

7 . 702 C 

.0342 

10.9305 

169.7357 

10.1297 

1.0672 

1.0671 

.9999 

. 19176-04 

. 31366-01 

.5851 

458.2326 

5,5925 

.048 1 

11.3031 

171.5551 

10.2340 

1.0665 

1.0663 

.9999 

. 19476-04 

. 32326-01 

.5825 

468.2326 

4.0338 

.0690 

11.6794 

173.3546 

10.3348 

1.0658 

1.0656 

.9990 

. 19776-04 

, 33286-01 

.5800 

478.2326 

2 . V 2 C 2 

.0973 

12.0592 

175.1341 

10.4320 

1.0651 

1.0649 

.9998 

. 20076-04 

. 34246-01 

.5775 

468.2326 

2.1217 

.1366 

12.4425 

176.8939 

10.5258 

1.0646 

1.0642 

.9997 

. 20366-04 

. 35206-01 

.5750 

498.2326 

1 . 5^71 

.1914 

12.0290 

178.6337 

10. 6162 

1.0640 

1.0636 

.9996 

. 20656-04 

, 36166-01 

.5726 

508.2326 

1.1322 

.2667 

13.2185 

180.3532 

10.7032 

1.0635 

1.0629 

.9995 

. 20936-04 

. 37126-01 

.5701 

518.2326 

,8315 

.3703 

13.6110 

182 . C 520 

10.7868 

1.0630 

1.0623 

.9993 

. 21226-04 

. 38096-01 

.5676 

526 .2326 

,6129 

.5120 

14 . C 062 

183.7293 

10.8672 

1.0626 

1 . 0 t )17 

.9991 

. 21506-04 

, 39056-01 

.5652 

530.2326 

.4534 

.7051 

14.4039 

185.3840 

10.9444 

1.0623 

1.0611 

.9989 

. 21786-04 

. 40026-01 

.5627 

548.2326 

. 33 b 6 

.9671 

14.8039 

187 . C 151 

11.0185 

1 . D 620 

1.0605 

.9986 

. 22066-04 

. 40996-01 

.5602 

558.2326 

.2508 

1.3211 

15.2059 

188.6210 

11.0896 

1.0617 

1.0598 

.9982 

. 22346-04 

. 41966-01 

.5577 

568.2326 

.1875 

1.7975 

15.6096 

190.2000 

11.1579 

1.0615 

1.0592 

.9978 

. 22626-04 

. 42936-01 

.5553 

570.2326 

.1406 

2.4355 

16.0148 

191.7506 

11.2236 

1.0614 

1.0585 

.9972 

. 22906-04 

. 43916-01 

,5529 

588.2326 

.1061 

3.2860 

16.4211 

193.2710 

11.2868 

1.0614 

1.0570 

.9965 

. 23106-04 

. 44906-01 

,5505 

588 .8689 

.1041 

3.3502 

16.44 78 

193.3698 

11.2909 

1.0614 

1.0577 

.9965 

. 23206-04 

• 44966-01 

.5503 


S /R’14.0000 


T 

V 

P 

h/RT 

a 

c /R 
P 

r 


Z 

M 

k 


451.6151 

15.2430 

.0176 

11.0563 

170.3625 

10.1651 

1.0669 

1.0666 

.9999 

. 19286-04 

. 31696-01 

.5842 

461.6151 

10.9678 

.0250 

11.4303 

172.1782 

10.2681 

1.0662 

1.0661 

.9999 

. 19576-04 

. 32646-01 

.5816 

471.6151 

7,9204 

.0354 

11.8079 

173.9748 

10.3676 

1.0655 

1.0654 

,9999 

. 19876-04 

. 33606-01 

.5791 

401.6151 

5,7406 

.0499 

12.1891 

175.7527 

10.4635 

1.0649 

1.0648 

.9999 

. 20166-04 

, 34566-01 

.5766 

491 .6151 

4.1756 

.0700 

12.5736 

177.5123 

10.5560 

1,0643 

1.0641 

.9996 

. 20456-04 

. 35526-01 

.5742 

501.6151 

3.0482 

.0970 

12.9615 

179.2537 

10.6449 

1.0636 

1.0635 

.9996 

. 20746-04 

. 36486-01 

.5717 

511 .6151 

2.2331 

.1362 

13.3524 

100.9771 

10.7304 

1.0632 

1.0630 

.9997 

. 21026-04 

. 37446-01 

.5692 

521.6151 

1.6417 

.1086 

13.7463 

182.6824 

10.0125 

1.0628 

1.0624 

.9997 

. 21316-04 

. 38416-01 

.5667 

531 .6151 

1.2112 

.2608 

14.1430 

184.3695 

10.8912 

1.0623 

1.0619 

,9996 

. 21596-04 

. 39376-01 

.5642 

541.6151 

.0968 

.3589 

14.5423 

186.0381 

10.9666 

1.0619 

1.0613 

.9994 

. 21066-04 

. 40336-01 

.5617 

551.6151 

.6663 

.4919 

14.9440 

107.6870 

11.0387 

1.0616 

1.0608 

.9993 

. 22146-04 

, 41 ^ 96-01 

.5591 

561.6151 

.4967 

,6716 

15.3481 

189.3181 

11.1075 

1.0612 

1.0603 

.9991 

. 22416-04 

. 42266-01 

.5566 

571.6151 

.3716 

.9134 

15.7342 

190.9201 

11.1733 

1.0610 

1.0590 

.9989 

. 22696-04 

. 43236-01 

.5540 

501.6151 

.2790 

1.2375 

16.1621 

192.5171 

11.2360 

1.0607 

1.0593 

.9986 

. 22966-04 

• 4419 E -01 

.5515 

588.0089 

.2271 

1.5395 

16.4599 

193.6592 

11.2798 

1.0606 

1.0589 

.9904 

. 23166-04 

. 44906-01 

.5496 





S 

/ R - 14.5000 







T 

V 

P 

h/RT 

a 

Cp/R 

r 


z 

P 

k 

"Pr 

475.6443 

15.2389 

.0186 

11.9613 

174.7016 

10.4065 

1.0652 

1.0652 

1.0000 

. 19996-04 

. 33996-01 

.5761 

405.6443 

11,0601 

.0261 

12.3439 

176.4747 

10.5009 

1,0646 

1.0646 

.9999 

. 20206-04 

. 34956-01 

.5756 

495.6443 

8.0564 

.0366 

12.7299 

178.2302 

10.5918 

1.0640 

1.0640 

.9999 

. 20576-04 

. 35916-01 

.5731 

505.6443 

5.0893 

.0510 

13.1192 

179.9687 

10.6792 

1.0635 

1.0634 

.9999 

. 20056-04 

. 36876-01 

.5707 

515.6443 

4.3203 

.0710 

13.5115 

181.6902 

10.7632 

1.0630 

1.0626 

.9999 

. 21146-04 

. 37036-01 

.5682 

525.6443 

3.1804 

.0982 

13.9060 

183.3951 

10.8437 

1.0625 

1.0623 

• 9998 

. 21426-04 

. 38796-01 

.5656 

535.6443 

2.3494 

.1355 

14.3048 

185.0836 

10.9207 

1.0621 

1.0616 

.9990 

. 21706-04 

. 39756-01 

.5631 

545.6443 

1.7416 

.1862 

14.7056 

186.7557 

10.9944 

1.0616 

1.0613 

• 9997 

. 21976-04 

. 40716-01 

.5606 

555.6443 

1.2955 

.2549 

15.1088 

188.4113 

11.0647 

1.0613 

1.0609 

.9996 

. 22246-04 

. 41676-01 

,5580 

565.6443 

.9669 

.3476 

15.5145 

190.0505 

11.1316 

1,0609 

1.0604 

.9996 

. 22526-04 

. 42636-01 

.5554 

575.6443 

.7242 

.4723 

15.9223 

191.6730 

11.1953 

1.0606 

1.0600 

.9994 

. 22796-04 

. 43606-01 

.5528 

585.6443 

.5443 

.6393 

16.3321 

193.2785 

11.2558 

1.0603 

1.0596 

.9993 

. 23056-04 

. 44566-01 

.5501 

588.8809 

.4964 

• 7047 

16.4654 

193.7958 

11.2747 

1.0602 

1.0595 

.9992 

. 23146-04 

. 44876-01 

.5493 
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TABLE V.- Concluded 


T 

V 

P 

h/RT 

a 

S /R-15.0000 

c/R 

P 

r 


z 

li 

k 


500,3253 

15.2395 

.0195 

12.9119 

179.0534 

10.6330 

1.0638 

1.0637 

1.0000 

.20706-04 

.3636E-01 

.5720 

510.3253 

11.1579 

.0272 

13.3027 

180.7861 

10.7167 

1.0632 

1.0632 

.9999 

.2099E-04 

.3732E-01 

.5695 

520.3253 

8.1984 

.0377 

13.6965 

182.5026 

10.8009 

1.0627 

1.0627 

.9999. 

.2127E-04 

.3828E-01 

.5670 

530.3253 

6,0449 

.0522 

14.0933 

184.2034 

10,0797 

1.0623 

1.0622 

.9999 

.2155E-04 

.3924E-01 

. 5644 

5^i0.3253 

4.4724 

.0718 

14,4928 

185.8886 

10.9550 

1.0618 

1.0617 

.9999 

.2182E-04 

•4020E-01 

.5619 

550.3253 

3.3204 

.0985 

14.8949 

187.5587 

11.0260 

1.0614 

1.0612 

,9999 

.2210E-04 

.4116E-01 

.5593 

560.3253 

2.4735 

.1347 

15,2996 

189.2136 

11.0953 

1.0610 

1.0608 

.9998 

.2237E-04 

.4212E-01 

.5567 

570.3253 

1.B489 

.1834 

15.7066 

190.8537 

11.1604 

1.0607 

1.0604 

,9998 

.2264E-04 

.4308E-01 

.5541 

500.3253 

1.3867 

.2487 

16.1159 

192.4790 

11.2222 

1.0603 

1.0600 

.9997 

.2291E-04 

.4404E-01 

.5514 

588.8839 

1.0369 

. 3220 

16.4680 

193.8590 

11.2724 

1.0601 

1.0597 

.9997 

.2313E-04 

.4406E-O1 

.5491 


T 

V 

P 

h/RT 

a 

S /R-15.5000 

c^R 

y 


z 

u 

k 

'^Pr 

525.7058 

15.2438 

.0205 

13.9098 

183.4261 

10.8435 

1.0625 

1.0624 

1.0000 

.2142E-04 

■3879E-01 

• 5656 

535.7058 

11.2590 

.0283 

14.3002 

105.1203 

10.9204 

1.0620 

1.0619 

1,0000 

.2170E-04 

.3975E-01 

.5631 

545.7058 

6,3453 

,0309 

14.7092 

186,7997 

10,9937 

1.0616 

1.0615 

.9999 

.2197E-04 

.4071E-01 

.5605 

555.7050 

6.2068 

.0532 

15.1129 

188.4645 

11.0637 

1.0612 

1.0611 

,9999 

.2224E-04 

.4167E-01 

.5579 

565.7058 

4.6319 

.0726 

15.5190 

190.1150 

11, 1302 

1,0608 

1.0607 

.9999 

.2251E-04 

,42636-01 

.5553 

575.7058 

3.4683 

.0987 

15,9274 

191.7516 

11.1933 

1.0604 

1.0603 

.9999 

.2278£‘04 

.4359E-01 

.5526 

585.7058 

2.6057 

.1336 

16.3330 

193.3744 

11.2530 

1.0601 

1.0599 

,9999 

.2305E-04 

•4455E-01 

.5500 

586.6889 

2.3806 

. 1470 

16.4692 

193.0881 

11.2713 

1,0600 

1.0598 

.9998 

.2313E-04 

.4486E-01 

.5491 


T 

V 

P 

h /RT 

a 

S /R.16.0000 
Cp/R 

r 


z 


k 


551.8433 

15.2430 

.0215 

14,9568 

187.8208 

11,0369 

1.0613 

1,0613 

1.0000 

.2214E-04 

.41306-01 

.5589 

561.8433 

11.3600 

.0294 

15.3621 

189.4663 

11,1047 

1.0609 

1.0609 

1.0000 

.2241E-04 

.4226E-01 

.5563 

571 .0433 

0.4949 

.0400 

15.7697 

191. 1301 

11.1690 

1.0605 

1.0605 

1.0000 

.2260E-O4 

.4322E-01 

.5537 

581 ,8433 

6,3736 

.0543 

16.1796 

192.7606 

11.2300 

1.0602 

1.0601 

.9999 

.2294E-04 

.44186-01 

.5510 

500.8889 

5.2162 

.0671 

16.4697 

193.9014 

11.2709 

1.0600 

1.0599 

,9999 

.2313E-04 

.4485E-01 

.5491 


S/R«16,5000 


T 

V 

P 

h/RT 

a 

C/R 

p 

y 


Z 


k 


578.7903 

15.2438 

,0226 

16.0544 

192.2690 

11.2115 

1.0603 

1.0602 

1.0000 

.22866-04 

.43086-01 

• 5518 

588,7903 

11.4620 

,0305 

16.4659 

193.8916 

11.2701 

1,0599 

1.0599 

1.0000 

.2313E-04 

.4404E-O1 

.5491 

588.8889 

11.4304 

.0306 

16.4700 

193.9075 

11.2706 

1.0599 

1.0599 

1.0000 

.2313E-04 

.44856-01 

.5491 
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^ i , 


■\ 

TABLE VI.- THERMODYNAMIC AND TRANSPORT PROPERTIES 
/ OF C4F3 AT CONSTANT ENTROPY 


S /R = 6.0000 


T 

V / 
3 1 

P 

h/RT 

'f 

c/R 

P 

y 

-< 

CD 

z 

K 

m/kg ^ 

atm 


ij\/se.c 





226.7625 

1.3828 ^ 

''' i 06 6 9 

4.7354 

Z99.7922 

6.9990 

1.0694 

1.0630 

.9940 

236.7625 

.7266 

.1323 

4.9880 

aOl.5159 

7.2125 

1.0689 

1.0579 

,9899 

2^6.7625 

.3869 

.2572 

5.2431 

102.9377 

7.4354 

1.0694 

1.0510 

.9831 

256.7625 

.2094 

,4869 

5,4976 

; 103.8950 

7.6764 

1.0715 

1.0407 

.9719 

266.7625 

.1155 

.9039 

5,7471 

104.1379 

7.9494 

1.0763 

1,0250 

.9543 

276.7625 

.0653 

1.6120 

5. 9854 

; 103,3082 

8.2772 

1.0854 

1.0008 

.9271 

286.7625 

.0380 

2.7448 

6.2046 

100.9331 

8.6976 

1.J.023 

.9637 

.8869 

296.7625 

.0229 

4.4132 

6,3965 

96.4491 

9.2818 

1.1338 

.9080 

.830o 

306.7625 

.0144 

6.6301 

6.5538 

89.2545 

10.1917 

1.1966 

, .8263 

.7562 

316.7625 

.0094 

9,2272 

6,6720 

78,7688 

11.9331 

1,3437 

.7095 

.6642 

326.7625 

.0063 

11.8180 

6.7507 

64.4718 

17.3182 

1,6687 

.5482 

.5582 

336.7625 

.0044 

13.8663 

6.7939 

45.8552 

-90.4504 

-9.3630 

.3376 

.4450 

339.3769 

.0041 

14.2471 

6,8003 

40.1683 

-19.1988 

-1.9669 

.2754 

.4153 




\ 


S /R- ,6.^5000 




• T 

V 

P 

h<RT 

a 


y 


z 


244.2946 

1.3833 

.0721 

5.19A8 

103^^5104 

7.3325 

1 1.0656 

1.0604 

.9951 

254.2946 

.7370 

.1404 

5.460'5'^T05.2217 

7.5355 

}■ 1.0650 

1.0562 

.9918 

264.2946 

.3973 

.2691 

5,7292 

106.6802 

7.7450 

} 1.0651 

1.0504 

.9863 

274.2946 

.2172 

.5064 

5.9982 

107.7515 

7.9677 

1.0665 

1.0419 

,9774 

284,2946 

.1207 

.9306 

6.2638 

106.2266 

8.2144 

1.0698 

1.0291 

,9632 

294.2940 

.0685 

1.6591 

6.5203 

107,7997 

^ 8.5017 

1.0763 

1.0095 

,9411 

304.2946 

.0399 

2.8440 

6.7606 

106.0570 

' .0.8572 

1.0882 

.9794 

.9081 

314.2946 

,0239 

4.6392 

6.9764 

102.4943 

9.3281 

1.1097 

.9343 

.8608 

324,2946 

.0149 

7,1272 

7.1597 

96.5815 

10.0089 

1.1502 

.8684 

.7969 

334.2946 

,0096 

10.2239 

7.3048 

87.8814 

11.1326 

1.2333 

,7761 

.7163 

344,2946 

.0064 

13.6199 

7.4099 

76.2465 

13.4841 

1.4387 

.6537 

.6215 

354.2946 

.0045 

16.8373 

7.4782 

62.2050 

21.8273 

2.2447 

.5065 

.5188 

358.3345 

.0039 

17.9803 

7.4970 

56.2342 

36.4997 

3.7008 

.4450 

.4772 


s /R* 7.0000 


T 

V 

P 

h/RT 

a 

c/R 

0 

y 


z 

262.2624 

1.3831 

.0775 

5.6876 

107,1753 

7.6627 

1.0623 

1.0580 

.9960 

272.262‘t 

.7469 

.1405 

5.9661 

108.8678 

7.8557 

1.0616 

1.0545 

.9933 

282.2624 

,4076 

.2809 

6.2479 

110.3472 

0.0531 

1.0616 

1.0496 

.9089 

292.2624 

.2251 

.522 ? 

6,5309 

111.5021 

8.2600 

1.0624 

1.0426 

.9817 

302.2624 

.1262 

.9534 

6.8116 

112.1583 

8.4846 

1.0647 

1,0321 

.9702 

312.2624 

.0720 

1.6947 

7.0852 

112.0572 

8.7395 

1,0693 

1 .01'6i 

"^9^22 

322.2624 

.0420 

2.9139 

7.3452 

' 110.8419 

9,0449 

1.0778 , 

.9916 

.92-50 

332.2624 

.0251 

4.8009 

7.5836 

108.0660 

9.4340 

1.09%0-' 

.9549 

.8656 

342.2624 

.0156 

7.5049 

7.7922 

103.2662 

9.9666 

1.1205 

.9017 

.6314 

352.2624 

.0100 

11.0345, 

7.9641 

96,0803 

\ 10.7674 

U1726 

.6280 

.7615 

362.2624 

.0066 

15.1786 

8.0964 

86.5159 


'^1.2803 

.7334 

.67te 

372.2624 

.0046 

19.5409 

8.1911 

75.3653 

i57im2 

1.5389 

.6264 

,58*0 

377.2920 

.0038 

21.6918 

8.2265 

69.7780 

18.0791 

1.8160 

.5756 

.5394 


/ 

S /R» 7.5000 / 


T 

V 

P 

h/RT 

a 

Cp/R 

y 

’'e 

/ ^ 

280.6560 

1.3831 

.0830 

6.2142 

110.7924 

7.9884 

1.0594 

1.0558 

/ .9967 

290.6560 

.7568 

.1567 

6.5052 

112.4619 

•8.1720 

1.0587 

1.0528 

/ .9945 

300.6560 

.4180 

.2923 

6.7998 

113.9508 

8.3583 

1,0585 

1.0487 1 

' .9908 

310.6560 

.2334 

,5377 

7.0961 

115.1665 

8.5513 

1.0590 

1.0429 ' 

.9850 

320.6560 

.1320 

.9721 

7.3911 

115.9642 

8.7571 

1.0606 

1.0342 

.9756 

330.6560 

.0758 

1.7195 

7.6807 

116,1273 

8.9855 

1.0639 

1.021l‘ 

.9610 

340.6560 

,0444 

2.9566 

7.9591 

115.3522 

9.2514 

1.0701 

1.0011 

.9387 

350.6560 

.0266 

4.9013 

8.2187 

113.2541 

9.5788 

1.0810 

.9713 

.9061 

360.6560 

.0164 

7.7615 

8,4515 

109.4209 

10.0080 

1.1004 

,9283 

.8604 

370.6560 

.0105 

11.6395 

8.6499 

103.5504 

10.6130 

1.1351 

.8694 

• 8006 

380.6560 

.0069 

16.4379 

8.8097 

95.7059 

11.5460 

1.2002 

.7955 

.7270 

390.6560 

.0047 

21.8638 

8.9316 

86.7142 

13.1356 

1.3273 

.71^0 

• 64 66 

396.6223 

• 0038 

25.2694 

8.9686 

81.5763 

14.6443 

1.4561 

.6752 

i 

.5979 


M 


N-s/m 


k 

W/m-l 


NOT 

AVAILABLE 


M k 


NOT 

AVAILABLE 


U k 


NOT 

AVAILABLE 


M k 


NOT 

AVAILABLE 
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o.oooo 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 



0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 



0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 



0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 







A 


TABLE VI.- THERMODYNAMIC AND TRANSPORT PROPERTIES 
OF C4F8 AT CONSTANT ENTROPY 


s/R = 6.0000 


T 

V 

m^/kg 

P 

h/RT 

a 

Cp/R 

r 


Z 

k 

N-s/m^ W/m-K 

Npr 

K 

atm 


m/sec 






22^*9596 

1.5550 

.0590 

4,6903 

99,4580 

6.9611 

1,0696 

1.0637 

,9946 


0.0000 

23<.,9596 

.8152 

.1171 

4.9422 

101.2230 

7. 1735 

1.0689 

1.0590 

.9906 

NOT 

0.0000 

2 A 4.9596 

.<.330 

.2285 

5,1970 

102.7100 

7 . 39 <t 2 

1.0692 

1.0524 

,9845 

0.0000 

25^,9596 

.2336 

.4362 

5.4519 

103.7666 

7.6311 

1,0710 

1.0428 

.9744 

AVAILABLE 

0.0000 

26^.9596 

. 128 <» 

.8110 

5.7028 

104.1614 

7, 8970 

1.0752 

1,0283 

.9501 

0.0000 

271.3311 

.0667 

1.1832 

5.8578 

103.9185 

8.0905 

1.0798 

1.0152 

.9433 


0.0000 





s/R 

= 6.5000 






T 

V 

P 

h/RT 

a 

V' 

r 


Z 

M k 

Npr 

2 A 2 .A 510 

1.5555 

.0637 

5.1463 

103,1746 

7.2955 

1.0658 

1.0611 

,9956 


0.0000 

252.^510 

.6270 

.1243 

5.4112 

104.9221 

7.4977 

1.0651 

1.0571 

,9925 


0.0000 

262.^510 

.<.<.<.8 

.2390 

5.6795 

106.4355 

7.7056 

1.0650 

1.0516 

.9875 

NOT 

0.0000 

272.^510 

.2425 

.4514 

5.9488 

107.5915 

7.9253 

1.0662 

1,0438 

.9794 


0.0000 

2 e 2 .<t 510 

.1343 

.3336 

6.2153 

108.1963 

6.1664 

1.0690 

1,0319 

.9663 

AVAILABLE 

0.0000 

292. <.510 

.0759 

1.4953 

6.4740 

107.9636 

8.4446 

1.0748 

1.0138 

.9459 


0.0000 

302 .<.510 

.0439 

2.5838 

6,7179 

106.4993 

8. 7846 

1.0854 

,9859 

.9151 


0.0000 

312. <.510 

.0262 

4.2569 

6.9389 

103.3125 

9.2293 

1.1047 

.9440 

.8707 


0.0000 

319.7262 

.0184 

5,9047 

7.0805 

99.6076 

9.6621 

1.1284 

.9015 

.8282 


0.0000 






s/R 

= 7.0000 







T 

V 

P 

h/RT 

a 

Cp/R 

r 


z 


k 

Npr 

260.3758 

1.5553 

,0684 

5.6355 

106.0383 

7.6265 

1.0625 

1.0586 

-9964 



0.0000 

270.3758 

. 8383 

.1315 

5.9132 

108.5622 

7.8190 

1.0617 

1.0552 

.9939 



0.0000 

280.3750 

.4565 

.2494 

6.1946 

110.0888 

8.0153 

1.0615 

1.0507 

.9899 



0,0000 

290.3758 

.2516 

.4656 

6.4775 

111,3161 

0.2199 

1,0622 

1.0442 

.9833 



0.0000 

300.3758 

.1406 

.8527 

6.7590 

112.0833 

8.4404 

1.0641 

1.0344 

.9728 

NOT 


0,0000 

310.3758 

.0799 

1.5239 

7,0344 

112.1493 

8.6863 

1,0682 

1.0196 

,9562 


0.0000 

320.3758 

.0464 

2.6305 

7,2975 

111.1760 

8.9822 

1.0758 

.9970 

.9310 

AVAILABLE 


0,0000 

330.3758 

.0276 

4.3056 

7,5407 

108. 7328 

9.3520 

1 .0894 

.9630 

.8941 


0.0000 

340.3758 

.0170 

6,9291 

7.7555 

104.3469 

9.8508 

1,1139 

.9132 

.8428 



0,0000 

350.3758 

• 0108 

10.3119 

7,9347 

97,6258 

10. 5857 

1.1598 

.8436 

.7758 



0,0000 

360.3758 

.0071 

14.3666 

8,0745 

88.4810 

11.8164 

1.2530 

.7527 

• 6945 



0,0000 

370.3758 

.0049 

18.7210 

8.1758 

77.5130 

14.3131 

1.4690 

.6466 

.6036 



0.0000 

374.7033 

.0042 

20.5920 

8.2092 

72.6136 

16. 3325 

1.6535 

,6010 

.5633 



0.0000 





S/R 

= 7.5000 







T 

V 

P 

h/RT 

a 

V' 

r 


z 

M 

k 

^Pr 

278.7285 

1.5552 

.0733 

6,1586 

110.4550 

7.9531 

1.0595 

1.0563 

• 9970 



0.0000 

288.7285 

.8494 

.1367 

6.4488 

112.1520 

8.1365 

1.0588 

1.0534 

. 9950 



0.0000 

298.7285 

.4683 

.2595 

6.7428 

113.6816 

8.3220 

1.0585 

1.0496 

,9917 



0.0000 

308.7285 

.2609 

.4787 

7.0390 

114,9594 

8.5133 

1.0588 

1.0442 

.9863 



0.0000 

318.7285 

.1472 

.6666 

7.3345 

115,8520 

8,7161 

1,0602 

1.0362 

.9778 

NOT 


0,0000 

328.7285 

.0842 

1.5435 

7.6256 

116.1582 

8,9391 

1.0631 

1.0240 

.9644 



0,0000 

338.7285 

.0491 

2.6702 

7.9066 

115.5917 

9.1963 

1.0686 

1.0056 

,9438 

AVAILABLE 


0.0000 

348.7285 

.0293 

4.4609 

8.1705 

113.7811 

9.5094 

1,0784 

.9700 

.9133 



0.0000 

358.7285 

.0160 

7.1318 

0,4091 

110.3120 

9.9146 

1.0957 

.9378 

.6703 



0.0000 

368.7265 

.C 114 

10,8142 

0.6146 

104.6453 

10.4773 

1.1267 

.8820 

.8132 



0.0000 

376.7285 

.0075 

15,4534 

8,7620 

97.3472 

11.3288 

1.1841 

.0106 

.7427 



0.0000 

388.7285 

.0051 • 

20.7854 

8.9109 

80,4609 

12,7531 

1,2956 

.7308 

.6627 



0.0000 

394.0474 

.0042 

23.7871 

8.9655 

83.7255 

13.9258 

1.3941 

.6916 

.6189 



0.0000 
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TABLE VI.- Continued 


T 

V 

P 

h/RT 

a 

S / R - 8.0000 

c /R 

r 


z 

|i k 

N 

299 . A817 

1.3032 

• 0886 

6.7755 

119.3689 

p 

8.3091 

1.0568 

e 

1.0538 

.9972 


Pr 

o.oboo 

309.9017 

.7666 

.1690 

7.0700 

116.0129 

8.9837 

1.0561 

1.0512 

.9959 


0.0000 

319.9017 

.9206 

.3039 

7.3057 

117.5027 

8.6597 

1.0558 

1.0977 

.9929 


0.0000 

329.9017 

.2920 

.5515 

7.6990 

118.7617 

8.0902 

1.0561 

1.0929 

.9876 


0.0000 

339.9017 

.1382 

.9875 

0.0039 

119.6697 

9.0299 

1.0572 

1.0357 

.9800 

NOT 

o.ooco 

399.9817 

.0800 

1.7359 

0.3060 

120.0966 

9.2361 

1.0596 

1.0299 

.9681 

0.0000 

359.9817 

.0971 

2.9766 

8.6033 

119.6375 

9.9703 

1.0692 

1.0086 

.9990 

AVAILABLE 

0.0000 

369.9817 

.0203 

9.9909 

8.8020 

118,1199 

9.7501 

1.0722 

.9099 

.9229 

0.0000 

379.9017 

.0179 

7.9062 

9.1303 

115.1231 

10.1036 

1.0862 

.9997 

.8890 


0.0000 

389.9017 

.0111 

12.0397 

9.3629 

110.9022 

10.5785 

1.1109 

.9026 

.8392 


0.0000 

399.9017 

.0073 

17.3707 

9.5996 

109.0303 

11.2500 

1.1531 

. 8‘»96 

.7717 


0.0000 

909.9017 

.0050 

23.7273 

9.6993 

96.7832 

12.2870 

1.2270 

.7090 

.7013 


0.0000 

916.7190 

.0030 

20.0997 

9.7870 

91.9590 

13.3525 

1.3117 

.7518 

.6995 


0.0000 


S/R« 8. S 000 


T 

V 

P 

h '/RT 

a 

c /R 

P 

y 

CD 

z 

M k 


310.7999 

1.3033 

.0993 

7.3723 

117.9107 

8.6290 

1.0599 

1.0519 

.9976 


0.0000 

320.7999 

.7765 

.1730 

7.6675 

119.5279 

8.7899 

1.0533 

1.0997 

.9961 


0.0000 

338.7999 

.9399 

.3192 

8. 0069 

121.0120 

8.9563 

1.0535 

1.0968 

.9937 


0.0000 

398.7999 

.2509 

.5693 

0.3277 

122.3009 

9.1259 

1.0536 

1.0926 

.9097 


0 . 0000 . 

350.7999 

. 19.97 

l.OOCO 

8.6993 

123.2990 

9.3009 

1.0593 

1.0367 

.9835 

NOT 

0.0000 

368.7999 

.0895 

1.7937 

8.9679 

123.8998 

9.9886 

1.0561 

1.0278 

.9737 

0.0000 

378.7999 

.0500 

2.9770 

9.2791 

123.7393 

9.6969 

1.0595 

1.0195 

.9500 

AVAILABLE 

0,0000 

308.7999 

.0302 

9.9509 

9.5760 

122.7099 

9.9390 

1.0655 

.9999 

.9367 


0.0000 

398.7999 

.0186 

7.9523 

9.8537 

120.9386 

10.2355 

1.0750 

.9669 

.9052 


0.0000 

908.7999 

.0118 

12.2975 

10,1021 

116. 7203 

10.6189 

1.0933 

.9299 

.8628 


0.0000 

918.7999 

.0077 

17.9735 

10.3160 

111.6292 

11.1391 

1.1228 

.0839 

.3099 


0.0000 

928.7999 

.0053 

25.0895 

10.9936 

105.8919 

11.8715 

1.1719 

.8387 

.7996 


0.0000 

937.5565 

• 0036 

32.9269 

10.6229 

101.3991 

12.7962 

1.2353 

.8130 

.6959 


0.0000 






S / R « 9.0000 






T 

V 

P 

h/RT 

a 

c/R 

p 

y 


Z 

M k 

^Pr 

330.9502 

1.3831 

.1002 

6.0057 

121.9293 

8.9326 

1.0529 

1.0502 

.9980 


0.0000 

398.9582 

.7862 

.1012 

8.3325 

123,0129 

9.0902 

1.0518 

1.0983 

.9967 


0.0000 

358.9582 

.9503 

.3290 

0.6630 

129.9877 

9.2979 

1.0519 

1.0958 

.9997 


0.0000 

368.9502 

.2600 

.5763 

0.9961 

125.7962 

9.9060 

1.0519 

1.0923 

.9919 


0.0000 

378.9502 

.1515 

1.0109 

9.3299 

126.8565 

9.5690 

1.0519 

1.0373 

^9063 

NOT 

0.0000 

308.9582 

.0893 

1.7969 

9.6617 

127.5962 

9 . 7906 - 

1.0532 

1,0300 

.9783 

0.0000 

390.9502 

.0533 

2.9695 

9.9076 

127.6910 

9.9275 

1.0558 

1.0191 

.9661 

AVAILABLE 

0.0000 

900.9582 

.0323 

9.9171 

10.3023 

127.0673 

10.1395 

1.0603 

1.0033 

.9980 

0.0000 

918.9502 

.0200 

7.9176 

10.5909 

125.9225 

10.3918 

1.0601 

.9809 

.9221 


0.0000 

928.9582 

.0127 

12.2083 

10.8702 

122.5719 

10.7072 

1.0810 

.9511 

.6871 


0.0000 

938.9582 

.0083 

18.2701 

11.1098 

118.5016 

11.1192 

1.1023 

.9155 

.8920 


0.0000 

998.9502 

.0056 

25.9536 

11.3197 

119.0997 

11.6713 

1.1359 

.8013 

.7910 


0.0000 

958.9582 

.0039 

35.3969 

11.9875 

110.3311 

12.3991 

1.1050 

.8636 

.7397 


0.0000 

959.1202 

.0038 

36.0338 

11.9979 

110.1566 

12.9979 

1.1888 

.8635 

.7369 


0.0000 






s 

/ R - 9.5000 






'^Pr 

T 

V 

p 

h/RT 

a 

c/R 

p 

y 


Z 


k 

358.6211 

1.3833 

• 1062 

8.6760 

129.9128 

9.2392 

1.0505 

1.0986 

.9983 



0.0000 

368.6211 

.7961 

.1899 

9.0191 

126.9730 

9.3835 

1.0999 

1.0970' 

.9972 



0.0000 

378.6211 

.9619 
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Figure 2.- Pressure enthalpy diagram for CBrF^ with lines of constant entropy, 

volume, and compressibility factor. 
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